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NOTES FOR THE MONTH. 

The shortage of cereals throughout the world makes it of great 
importance that during the next few years this country should 
produce the maximum jdeld of wheat of 
Early Somng pf Jg capable. In order to 

Winter wheat. gf,gQm.j,gg jjjg sowing of wheat the Govern- 
ment has promised that so long as the import of wheat is still 
controlled, the farmer will receive for his home-grown wheat, 
of sound milling quality, harvested in 1921, an amount equal to 
the average (e.i.f,) price of imported wheat of similar or com- 
parable quality, and at the same time he will have the guarantee 
based upon the costs of production provided by the Agriculture 
Bill, which should secure him against serious loss. With this 
incentive on the part of the Government it is earnestly hoped that 
farmers will make every effort to relieve the present food situation 
by placing the largest possible area of their land under wheat. 
Farmers will be well advised, also, to use only tbe best varieties 
of wheat, of satisfactory germinating power. Under rich condi- 
tions preference should be given to a stiff-strawed variety 
producing grain of good milling quality. Of these, there are 
several on the market. In choosing a variety local experience 
is generally a safe guide to follow ; in cases of doubt, application 
should be made to the nearest agricultural education centre. 

Apart altogether from the question of breaking up more grass 
land, which may still, in suitable circumstances, be a perfectly 
sound policy, both nationally and economically, there are many 
"■ays of adding considerably to next year’s wheat acreage. In 
this connection this year’s bare fallows are calculated to play a 
'ory important part. The intensive com production of the war 
years has, in many cases, left a legacy of weeds and impaired 
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productivity, and . conBequently farmers have had to deal this 
year with a greater extent than usual of bare fallows. Fortu- 
nately, the weather has been very favourable for hare-fallowing. 
Weeds will have been turned to useful account in the form of 
humus, and the soil will have recovered in fertility and in the 
condition known to farmers as “ tilth.” The importance of a 
good tilth cannot be overrated ; no amount of subsequent manurial 
or mechanical treatment will make up for the deficiencies of a 
bad seed-bed. Farmers, therefore, especially on heavy land, 
should resist the temptation to sow a catch crop on a fallow 
already clean, and should reserve the land for the early sowing 
of autumn wheat. The sheeping ofi or ploughing in of a green 
crop may, in the case of a heavy soil in a wet autumn, result in 
the loss of soil texture and of the advantages of an early seed-bed. 

Early sowing is likewise possible in many oases after ‘‘ seeds ” 
hay. The past year was not, generally, favourable for “ seeds,” 
particularly clovers, and the result has been in not a few cases 
a thin plant, with weeds taking the place of the absent clovers. 
In such cases it would, as a rule, be advisable to forego the after- 
math and break up immediately the hay crop is off the ground, 
A half-fallow in favourable weather will, if kept rough as long as 
possible, kill the weeds and mitigate, if not altogether prevent, 
attacks by wireworm. So, also, after picking peas, winter barley 
or winter oats, it will in many cases, provided that the weather 
is suitable, be possible to sow wheat early. Recent develop- 
ments in machinery have provided farmers with an effective 
means of speeding up autumn cultivation, and the best way of 
recovering the capital outlay involved is to keep the machineiy 
going while the days are still long and the weather favourable. 

On typical wheat lands, more particularly those of a hoavv 
nature containing chalk, com crops may be successfully repeated 
several times. The main consideration in this connection is 
suitable manuring, and either dung or artificial manures may 
be used with an equal measure of success. 

Wheat will doubtless be sown to an appreciable extent m 
circumstances other than those mentioned; it is mainly desired 
here to draw attention to the importance of early sowing. H 
the seed is sown early the plant is able to make good growth 
before the cold, wet weather sets in, and is thus in a better 
position to utilise plant food and prevent “washing” m the 
course of the winter. If it is too forward or too luxurian m 
spring it can be sheeped off without damage, and will stand up 
all the better at harvest. 
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On the average, early-sown crops pve the best retam. Many 
farmers purposely delay sowing because they fear the develop- 
jient of “ black grass.” In our climate it is safe on the whole 
to utilise an early seed-bed and risk the black grass ; a luxuriant 
(top has a smothering effect on weeds, while early sowing will 
save seed and manure. As regards the latter, however, it may 
safelv he said that wheat will repay the judicious use of arti- 
(cial manures as well as, if not better than, most crops. The 
maiu requirement is nitrogen. About J cwt. per acre of sulphate 
of ammouia should be applied at seed-time, followed by another 
t to I cwt. in early spring, if the condition of the crop warrants 
the additional dressing. In the case of wheat after a straw 
crop, about 2 cwt. per acre of superphosphate or 4 to 5 cwt. of 
basic slag should also be harrowed in at seed-time. Farmers are 
advised to obtain their supplies of manures early. 

Of all the unpromising propositions that could be taken in 
hand for garden purposes, a gravel pit at first sight might very 
well appear the least attractive. Neverthe- 
Fruit Cnltiv^ion jggg j_ Bolingbroke, of Springfield, 

in a Gravel Pit. chjgjmgford, has shown how, by taking 
advantage of opportunities and exercising great ingenuity, 
obstacles can be overcome and an apparently sterile waste be 
made to produce an abundance of the choicest fruH. By the 
courtesy of Mr. Bolingbroke, the Ministry is able to publish the 
following account of his undertaking. 

Some fifteen years ago the excavation of gravel which had 
been commenced by Mr. Bolingbroke 25 years ago in a quarry 
near his home ceased, and a hole over 60 feet deep and extending 
to about I acre remained. The local authorities were in need 
of just such a place to deposit town refuse, and permission was 
s.'iveii for them to lease the pit for this purpose. Later on, large 
building operations were commenced in the neighbourhood, and 
Mr, Bolingbroke again offered the use of the pit for the disposal 
of the excavated earth, and many hundreds of yards of the very 
best top soil, together with the top soil and waste earth arising 
from the working, was thrown in on top of the rubbish. In the 
course of about five years the lowest level of the pit had been 
raised to some 50 feet from the surface, and the hitherto almost 
perpendicular sides had been converted into slopes which 
seemed to Mr. Bolingbroke to present an ideal situation for fruit 
trees and garden crops. These were tried tentatively at first, 
but the results were such as to justify his highest hopes, and 

a2 
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operationa were thereupon commenced which continued over 
most of the intervening years and have resulted in the planta- 
tion of some 550 trees. These consisted of cordon, wall, busli, 
pvramid and standard trees. 

‘ Shelter at the top of the pit in the form of a long brick wall 
and hedges already existed. The slopes were laid out in temies 
upon which, as well as around the top, broad walks exceeding half 
a mile in length in all, with borders on either side, were con. 
structed. The intervening slopes were covered with a thin layer 
of cement and sand, upon which choice fruit trees have been 
trained, and the walks connected with each other and with the 
bottom by concrete steps. The accompanying illustrations show 
the arrangements very clearly, but it was taken some years ago. 
and the slopes have since become fully covered. Some trouble 
was at first experienced from subsidence, but the effects of this 
are very little seen now. In consequence of the depth of the pit 
and the slope of the sides, neither sun nor rain is wasted, and 
an ideal forcing atmosphere is produced, so much so that crops 
are two or three weeks earlier than on the level ground above, 
late frosts are almost unknown, and ideal, summer-like condi- 
tions of climate are produced even in mid-winter. 

The long brick wall previously mentioned is on the western 
side of the pit, and consequently has an eastern exposure. It 
is clothed tbith well-trained Morello cherries, and a visit at the 
middle of May showed them well set with fruit. Some two 
yards from the edge of the pit a long row of cordon Cox's Orange 
Pippins surround the west and north, and at tlns^ tune gave 
promise of a fair crop. Between these and the edge is the path, 
and on the extreme edge is a trellis carrying the upper branches 
of the Doyenne du Cornice peare trained against the slope below. 
These pears carried a very heavy crop of specimen fruit last 
year, and it is curious to note that, although there is not a heavy 
set below, the branches on the trellis have set fruit very thiokli. 


without artificial fertilisation of any sort. 

On the upper walk the slopes were almost entirely covered wi t. 
well-trained pears; Doyenne du Comice facing east and Bonti- 
cast; 5 Louise Bonne of Jersey, which had again set we . 
although they matured over 2,500 fruit last season and a le; 
Emile d'lleyst facing west; 4 peaches facing south-west, an 
Morello cherries facing north. Round the edge of this v a . ^ 
cordons of Cox’s Orange Pippin apples and Louise Bom ^ 
Jersey pears, mostly well set. A good bed of lettuce 
corner facing south-east, cabbage w'ere finished, and cos 


just coming on. 




l.—Quany Fmit Garden, Lancaster House, Springticld, Chelmsford, 




Kio. S.— Another Section. 
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Oil the lower walk trained trees of Pitmaston, which last year 
•oduced record fruit, including two specimens weighing 24 and 
Is oz.. faced west, and a few more peaches south-west. 
\Ionaich and other plums showing an abundance of fruit, but 
]jle so many others this year rather troubled with green fly, 
{,,(0(1 south-east, and a small plantation of bush Morellos faced 
iKirth-eaat. with trained trees of the same on the north wall. 
\iound the edge of this walk were bush and half standard Cox's 
Oraive Pippin and Worcester Pearmain, all setting well, inter- 
spersed with early potatoes, and in the south-east corner a small 
plantation of Whiiiham’s Industry gooseberries. About 
15 years ago two old Waterloo peach trees were planted here as 
stanfliu'ds, and bore regular crops (including, over 1,500 fruits 
in 19111 until quite recently, when, being nearly 80 years old 
and worn out, they were destroyed. 

On the lowest slope were trained Cox’s Cordon Orange Pippin, 
mostly well set. and on the level ground, now 60 feet below the 
surface, were about 40 healthy and well-grown specimens of bush 
poaches, pears and apples. In between these trees and on all 
the slopes daffodils, narcissus and other bulbs were planted in 
(inantity. 

Watering the fruit trees has been found quite unnecessary, and 
it is thought that the slopes collect the rain and carry it to the 
riints of the trees. Manure is generally applied in the form of 
n mulch in summer, and a proprietary plant food has oocasinn- 
iilly been used. The trees have been kept clean and healthy by 
Hfcasional winter washing with caustic soda, and. when ueces- 
,:iry. biting and sucking insects have been disposed of by means 
(tf Ki'seuate of lead and quassia-soap sprays respiectively. 

On the ground adjoining the pit an exeelleiit fruit store to hold 
upwards of 300 bushels of fruit has been built in two storeys, 
tile lower of which is underground and keeps fniit in good 
condition to a very late period — this year until the end of May. 

The whole undertaking provides an invaluable object lesson 
on the utilisation of waste laud. 


The Ministry, with the approval of 11. M. Treasury, has 
appointed Dame Meriel Talbot, D.B.E., to be Woman Adviser 

A nr . , . to the Ministry. The object of this appoint- 
A Woman Adviser .. ,, 'I. / r i 

to the Ministrv fullest use may be made 

of women’s e.xperience, interest and work 
in the agricultural and rural life of the country. Dame Meriel 
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Talbot, who has previously served as Director of the Women' 
Branch of the Food Production Department, has held several 
important public appointments, and has been connected witlj 
the Ministry for several years. 

The Woman Adviser will be specially responsible for the 
recommendation of suitable women to serve on the Councils of 
Agriculture for England and Wales, the Agricultural Advisurv 
Committee and the County Agricultural Committees and their 
Sub-Committees. She will make it her business to keep in 
touch with these bodies in order to see that women’s opinions 
and interests are not overlooked. She will also watch the work 
of the Women’s Institutes throughout the country and advise 
the Ministry with reference to grants to the Federation of 
Women’s Institutes and kindred bodies. She will keep in dost 
touch with the Director of Rural Industries, and will co-operate 
with him in any measures that can be taken to enlist the help 
of women in all schemes framed for the welfare or betterment 
of village life. 

The Minister attaches great importance to arousing and retain- 
ing the interest of women in all agricultural and rural mattws. 
and Dame Meriel Talbot will attend those conferences and 
committees at which matters afieeting women are discussed or 
where a fuller knowledge of the Ministry’s policy may he 
acquired. The welfare of the women of the country is closely 
bound up with the progress of agriculture. It follows that the 
appointment of a woman specially trained in public affairs and 
particularly in the work of many organisations that exist for the 
benefit of rural districts and rural industries cannot but prove 
a valuable factor in the present movement for stimulaiiii? 
women’s interest in all matters relating to the land. 

* ♦ * * * ^ 

The conditions arising in regard to horticulture during the 
War, and the work of the Food Production Department dining 
that period, indicated tho urgent need 
Instruction in £qj. jjjg futui’e development of national 
Horticulture. education in the production of fruit 
vegetables. Hitherto large quantities of fruit and vegetables 
have been imported in the past, but might have been^gio"" 
to advantage in this country, and from several standpoints it v 
important that we should produce more food, so as to bccomi a. 
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nearly self-supporting as possible. Lack of knowledge of the 
proper methods of culture has been largely responsible for our 
neglect of horticulture in the past, and the first step was the 
adoption of an extended scheme of instruction. The problem 
Ijas been engaging the attention of the Ministry for some 

considerable time. 

The importance of increased home production of all foodstuffs 
was apparent, and the Government set aside a considerable sura 
of money for the purpose of agricultural education and research, 
including horticultural education. It was considered that the 
best interests of the country would be served by an extension of 
the system of decentralisation. Some details as to this develop- 
ment will be of interest to all concerned in horticulture. 

The first step was naturally the investigation and consideration 
of all past schemes of education to discover what errors had been 
made and what class of work had achieved the most useful results. 
It was shown that propaganda by lecture and leaflet only did not 
produce results fully commensurate with the money and energy 
e.’ipeiuled. The Ministry therefore decided on a new scheme, 
the key-note of which is the practical demonstration of approved 
economic methods of production of fruit, vegetables, and of 
hone;/, combined with manual, graphic and oral teaching, with 
the object of increasing production, efficiency in production, and 
the (dimination of unprofitable varieties. 

The administrative work is placed in the hands of the Local 
.Authority, who has power to set up Horticultural Sub- 
committees. For the assistance of these Committees 
ill revising existing, and in formulating new schemes, the 
Ministry has prepared and distributed to all those officially con- 
cerned a comprehensive memorandum embodying a complete 
Rlthough elastic scheme, which can he adapted to suit the par- 
ticular needs of each county. This aims at the establishment 
of a Horticultural Instruction Centre at the Farm Institute, 
where demonstration fruit and market garden plots and apiaries 
will be established. These form the practical basis for the 
courses of teaching which will he varied to suit the needs of all 
districts. For those who intend to follow fruit and vegetable 
production as a business, a full year’s course of day classes at 
the centre will be provided. This course, although not suffi- 
ciently equipping a student to commence business immediately, 
"ill form a sound basis of technical education. 
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For those who are unable to attend day courses, evening 
courses would be held either at the instruction centre or at con- 
venient places in the county, and to assist established market 
gardeners and fruit growers meetings would be arranged at which 
approved methods would be discussed. The grounds at th“ 
centre would be available for such practical tests and experi- 
ments as the needs of the county indicate. 

The allotment movement, which is now so firmly established 
and embraces over 1,000,000 holders, is of national importance 
and has not been overlooked. This would be provided for bv 
the establishment of demonstration plots in all suitable areas. 

M » 4; 


A SCUE.ME for combining market gardening with poultrv 
keeping has been proposed by the Ministry, with a view to 
ascertaining how far it is possible to carrv 
MajketGardening system of market garden cropping on 

Poultry Keeping. " 

^ F S' ypQj, ^ certain number of fowls. Three 
areas of one acre each have been selected, viz,, at Titcliiield, in 
Hampshire. Methwold, in Norfolk, and Kolleston, in Nottiiighiim- 
shire. The acre is in each ease to be divided into four iiuarters, 
and the cropping on each quarter is to be arranged so that the 
birds, 150 in number, are three montiis of the year on each 
quarter. A central fowl house is to be constructed, fitted with 
sliding doors to enable the birds to be transferred from one 
quarter to another according to the state of the cropping and 
the period during which the birds are intended to occupy any 
particular quarter. The manure prcxiiiced each three months in 
any one section will be equally distributed over that section. 
The cropping is arranged so as to admit of the land being 
properly worked in the interval following the removal of the 
birds. Catch crops, mustard and rye for green iiiamire, will 
be also introduced where possible in rotation. It is hoped that 
by these experiments some information will also he gained as to 
(1) the value of poultry manure for crops on ground in a low 
state of fertility, and (2) the rate at which poor land may b*' 
brought into a fertile condition by poultry manure alone. 
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is understood that certain Councils have been considering 
(jie desirability of providing fruit trees for some of their small 
Suuuly of Fruit hoWings, and in view of the present short- 
”.frees for o-ge and the difficulty of obtaining trees of 
Small Holdings. good quality and true to name, the 
Yqjjijtry has made arrangements for the supply of a limited 
lUiniber of fruit trees for planting during the coming autumn 
qjd in the autumn of 1921. The trees are not to be sold by the 
('oiincil to their tenants, but are to remain the property of the 
Coiuicil. who will arrange for their proper planting and recoup 
tlieir outlay by means of a suitable increase in the rent of the 
iHilding. 

The arrangements made provide for the supply of the follow- 
iii,.' varieties: — 

Braraley’s Seedling 
Newton Wonder 
Lane’s Prince Albert 
Grenadier 
Early Victoria 
Beauty of Bath 

Pluvvi. 

Victoria 
Czar 

Purple Egg Plum 
E.arly Ilivers 
Belle de Louvain 

.\ |iroporrion of the apples will be supplied on Pnrtidise iiud 
idlers on Crab stocks. All the two-year-old trees to be supplied 
in 1921 will be " feathered.” It is advisable that a high stan- 
lard of selection shall be maintained on holdings wdiere fruit 
planted, and in order that this standard may be attained the 
Ministry has arranged for the fruit trees to be carefully 
i-samined with a view to ensuring their freedom from disease. 

The price to be charged for the maiden trees supplied this 
aiitiimn will be flO 10s. Od. per hundred, free on rail, packing 
extra. It is not possible at present to quote a definite prica 
tor the two-year-old trees to be supplied next year. 


Gladstone 

Worcester Pearmaiu 
Allington Pippin 
James Grieve 
Rival 

Pears Oil Qaiiice. 
Conference 
Dr. Jiilea Guvtit 
Fertility 
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Befobe the War the production of fish meal had become a 
considerable industry at the larger fishing ports of the United 
Kingdom. In 191S, out of 40,000 tons 
Pish Meal as Pood produced, SO, 000 were exported to the 
for Live Stock, (jontinent, mainly to Germany, -where fish 
meal founJ a ready sale. In this country it has been used in 
steadily increasing quantities to feed pigs and poultry, but has 
been little employed for the food of other classes of live stoik. 
Manufacturers will be obliged to resume the export trade unless 
British farmers will recognise the value of this product as a feed- 
ing stuff. Purchasers should distinguish between fish meal 
manufactured for use as a feeding stuff and the manurial article 
sold under the title of fish guano. The fish meal for feedinr- is 
made from fresh offal, together with whole fish that are unsalc. 
able owing to a glut in the market. Care is taken that tlis 
ingredients be wholesome, but in the preparation of fish guano 
the question of suitability for animal feeding does not arise, ami 
this product should therefore be avoided as a foodstuff. The 
composition of fish meal varies, hut it should contain over 50 por 
cent, of proteins (albuminoids) and 25 per cent, or so of ash, 
which mainly consists of phosphate of lime. It is, therefoie, 
specially rich in proteins and phosphate of lime, flesh and bona 
formers. Owing to the small proportion of carbohydrates, fish 
meal cannot exercise its full value unless it is used together with 
other feeding stuffs rich in this constituent, as for example, 
green fodders, roots and grain foods, or the more starchy feedins 
stuffs like maize and milling offals. 


It has been objected that fish meal taints the carcass, but this 
occurs only where it has been given in undue proportion. .1 
rough but useful general rule is that fish meal should not foim 
more than about one-eighth of the , total dry food consumed. 
This will produce pork and bacon of excellent quality, quite fiei 
from fishy taint, provided that the fish meal is good and not t» 
rich in *the fish oil which carries the fishy taint. For tin- 
reason careful manufacturers reject herrings as a constituent n 
fish meal. 


In order to secure the essentials just noted, the Association i>t 
Fish Meal, Fish Guano and Fish Oil Manufacturers-represaii- 
ing nearly all the manufacturers of fish meal in Great ri 
has agreed to produce, from white fish only, a mea o e . 
as “ white fish meal,” and to conform with the following 


as to composition ; — 
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Albuminoids - . . - Not less than 55 psr cent. 

Phosphate of Lime ... „ „ „ 16 „ „ 

Oii " “ " " “ “ tt n )i 6 „ 

®slt “ ■ ‘ - ■ - f) ij II 4 M M 

Such a meal should be light brownish in colour, well ground, 
and free from large pieces of bone. It should be free, also, from 
the offensive smell of decayed fish. If its moisture content is 
i]ot above 13 per cent., or thereabouts, the meal should keep tfeU 
for a considerable period in a dry store, fitted preferably with a 
tvooden floor. 

In Scandinavia and elsewhere on the Continent, fish meal has 
hoen foimd very useful for all kinds of stock. The use in this 
country for pigs and poultry is large and still increasing. Eecent 
Mperiments at Beading College proved its value as a supple- 
mentary food in rearing calves on whey. In this experiment, 
however, it should be noted that fish meal formed from cod liver 
was invariably rejected by the animals. Other fish meals, how- 
ever, gave moat satisfactory results. Scottish cattle feeders 
liave found that it succeeds well to the extent of 2 to 8 lb. per 
head per day. Scandinavian farmers have demonstrated that 
4 lb. or even more per head can be fed to dairy cows without 
imparting a fishy taint to the milk. Here, albuminoids are 
specially required, and it would appear, therefore, that fish meal 
has an especial usefulness in milk production. There is, how- 
ever, a risk of direct contamination of the milk through the 
agency of the milker if he, or she, has happened to handle the 
foods before milking. Only where the greatest care is exercised 
can the use of fish meal for milch cows be recommended, but 
whore due precautions are observed, and the proportion of the 
richer cakes, sucli as decorticated cotton and earthnut cake, 
is small, fish meal up to 3 lb. per head per day may be given 
without ill effects. In the rearing of calves fish meal is satis- 
factory because of its richness in albuminoids and bone 
phosphate. Fixperiments at Kilmarnock demonstrated the 
usefulness of the following mixtures ; — 

(1) Oatmeal - v parts. (2) Fine Thirds - 2 parts. 

Fi.sh Meal - 1 j,art. Fish Meal - 1 part. 

These ingredients were mixed with boiling water into a kind 
of porridge and fed with whey. The whey and meals were intro- 
duced gradually when the calves were three weeks old, until at 
Sis weeks the supply of whole milk was entirely stoppted, 1 gallon 
of whey and J Ih. of meals constituting the daily ration. This 
Was increased gradually to IJ gallons of whej' and 1 lb. of meals. 

was introduced when the calves were five weeks old, and 
linseed cake three weeks later, fed in increasing quantity. 
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In the Beading experiments, carried out under the auspice^ 
of the Ministry, the following mixtures gave excellent results 


( 1 ) 


Linseed Meal 
Bean Meal 
Fish Meal 

(3) 


(2) Linseed Meal 
Fish Meal 


2 parts, 
1 part. 


3 parts. 

3 „ 

1 part. 

Liuaeed Meal - - 3 parts. 

Finely Ground Oats « 3 ,, 

Fish Meal - - 1 part. 

Beginning wiien the calves were two weeks old, the meals 
wei'e fed with whey, gradually replacing whole milk until, at th ■ 
age of one month, the calves received daily 1 gallon of whey and 
1 lb. of meal. .A.t the outset the meal was mixed with whev 
but the calves soon took to it in the dry form. From four weeks 
onward they were given hay, and a little later a small allowano' 
of linseed eake, coconut cake and maize gluten feed. 

It is essential that fish meal used for calf-rearing should be of 
the best (piality and finely ground. It is a useful suppleiii''iitai'v 
food for sheep on roots and may be fed at the rate of 2 to 3 oz. 
daily per 100 ll>. live weight, together with roots or other green 
fond. For pigs, a useful proportion iS from one-ninth to one- 
seventh of the total dry foods, rising in the last month to more 
than 1 lb. per head daily. Such feeding leaves no detrimentnl 
trace upon the colour, smell, taste or cooking qualities of the 
meat, Before feeding to pigs the sample should be tasted in 
order to see that it does not contain too much salt, which, in any 
appreciable quantity, is injurious. 


Planting’ of 
Early Potatoes in 
Infected Areas. 


DrBiKG the season 1921 the Ministry has decided to pemiit 
the planting, in districts scheduled as Infected Areas imder tla 
Wart Disease of Potatoes Orders, of fiisr 
early potatoes of varieties susceptible to Wan 
Disease. The concession made to market 
growers in 19i9 for the year 1920 to iiilrc- 
duce fresh “seed” of first early susceptible varieties into 
Infected Areas will now be extended to all growers. The eft'et* 
of this decision is that, next year, any true first early variety 
of potato, whether “ own-saved ” or otherwise, as well os the 
variety “ Eclipse ” and any variety recognised by the Mimsti) 
aa being of the “Eclipse ” type, may be planted in any lan'l 
in an Infected Area other than land on which Wart Disease has 
been known to exist. 
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It is now generally felt that the requirements of agriculture 
for artificial fertilisers are likely to be much larger in the future. 

Nitrogen from ’'e antici- 

thf Air especially with regard to nitrogen, of 

which increasing supplies will be needed in 
the development of a more intensive cultivation of the wheat- 
jrotting areas of the world. The imperative need for maintaining 
and extending the world’s production of food, and the vital 
nnpoitance of combined nitrogen for this purpose, has been 
emphasised by the lessons of the War. Attention was drawn to 
the importance of increasing the nitrogen supplies of this country 
|,v the Nitrogen Products Committee, which was appointed by 
ti,e Government in 1<>16 to consider the whole question of the 
development of this source of wealth. The Report of the Com- 
mittee.* issued some months ago. contains a number of recom- 
menihitioiis by which it is considered the output of nitrogen 
available for explosive and agricultural purposes might be 
increased. Details are also given in the Report of the various 
methods of the fixation of atmospheric nitrogen, in order tliat 
supplies may be utilised to the fullest possible extent As is 
penerallv known, the methods have for their object the separa- 
tion of the gaseous nitrogen from the air by a chemical process, 
and its conversion into a solid substance in a form readily avail- 
iilile for use as a fertiliser or other purpose. 

Definite measures seem now to be in progress for the fixation 
of atmospheric nitrogen on a scale commensurate with its 
importance to the security and economic stability of this country 
-t pdicate has been formed by Messrs. Brunner Mond & Co.’ 
and has acquired a factory and commenced the preliminarv 
arrangements for the production of nitrogen bv one of the several 
mown processes of fixation. A short account of the objects of 
le sviidicate and the work which has so far been accomplished 
"as published in the issue of the Journal of the Sov.ietii of 
a™, crd Ditory for 30th April last. It appears that the 
wiirticate has selected the process which consists essentially in 
he manufacture of ammonia by the combination of nitrogen and 
rogcn at a high temperature under pressure. The ammonia 
us formed will be converted into nitric acid and nitrates. 

^ IS pointed out in the article that the normal output of 

enorr T insufficient to supply the 

® .‘isniands for explosives in modern warfare, while 
■ the form of ammon ium sulphate is by far the most 

* Sec this Journal, February, 1920, p. 1112. 
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important fertiliser we produce. To the extent to which it is 
used for explosives it must he diverted from agriculture just at 
the time when it is imperative to increase the home-grown food 
supply to the utmost extent. This was the situation with 
regard to ammonia during the War. 

The case for increasing the home supplies of nitrogen is thus 
clearly established and urgent. Agriculturists may watch with 
close interest the results which attend the pioneer attempts in 
industry to render this country independent of foreign markets 
for our supplies of this essential fertiliser. It is on the success 
of such efforts, only in degree less than on the more direct efforts 
of the farmer, that the prosperity and security of British agri- 
culture must largely depend. 

****** 

While the farmer in a large way of business may find it 
economical to use young horses solely for ploughing, older horses 
for both ploughing and hauling, and others, 
lA® again, for drawing light vehicles at a quick 

Holder 3 Horse, roads, the occupier of a small 

holding is obliged to carry out all such work with the aid of one, 
or perhaps two, horses. To ex-service men and others who may 
be so placed, the question of the best type of horse is therefore 
important. The small holder’s horse should be a general utility 
animal — one which, although it may not be the ideal horse for 
any particular class of work, can yet draw a plough or a loaded 
cart on the land, and can also travel to market with a cart con- 
taining farm or garden produce. It must be strong and active, 
and of the right age to perform constant work of every description. 

With regard to the question of breed, it is possible to find 
suitable animals among Clydesdales, Suffolks, Shires, or crosses 
of these breeds. Sometimes crosses between heavy and liglfi 
horses are found suitable. Much depends on the situation of 
the holding. In many districts, mountain or moorland ponies 
are used largely for draught purposes, except the small E.xmooi- 
and Welsh ponies, which are suitable only for pony traps. In 
parts of Wales, on Dartmoor and in the New Forest, there are 
ponies of the mountain and moorland breeds that may be 
described as the ideal draught animals for the small holder- 
inexpensive to keep, courageous, intelligent, resourceful and 
able to draw a considerable load at a reasonable pace. A note 
on these ponies appeared on p. of last month’s issue of this 
•Journal. 
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Small holders in the neighbourhood of mountain and moor- 
land districts will also find Borderland ponies very valuable. 
The Dale pony, for example, is used in the Dale and Fell dis- 
tricts of Westaorland, Cumberland and Yorkshire. The 
Devonshire cob is used in the Exmoor and Dartmoor districts. 
The larger truck pony of the New Forest is considered by many 
to be an ideal transport animal. Mountain and moorland ponies, 
however, are suitable for all parts of the country, with the reser- 
vation above-mentioned as regards Exmoor and Welsh ponies. 

The beginner, when purchasing, should secure the assistance 
of someone who has had considerable experience of buying and 
selling- While it would be economical for a farmer on a large 
farm to select a young animal that is perfectly sound and free 
from blemish— an animal which should increase in value each 
year until it is five or six years old— the small holder’s utility 
liorse should be six years old or more when bought, and it should 
be purchased with a view to keeping it on the holding as long as 
it is able to do the work._ When selecting a horse, a small 
holder need not necessarily reject an animal because of a 
blemish, provided that such blemish does not interfere with the 
horse s ability to work. Care, however, is needed to ensure that 
the animal is free from the grosser defects which unscrupulous 
dealers might wish to conceal. 

In the Southern and Midland counties the horse should be 
turned out at night in a grasa field all the year round, except 
possibly in very severe weather. If there be no paddock on the 
holding, the animal should be kept in a yard that has an open 
shed ; on no account should it be tied up at night in a hot and 
stuffy stable. If the horse has been stabled, the transition to 
open-air life must be gradual. 

A booklet on “The Small Holder’s Horse” is published by 
the Ministry in the series of “ Small Holders’ Guides ” (No. 4). 
lopies may be obtained on application to the Offices of the 
■'Imistry. 3, St. James’s Square, London, S.W.l, price ^d 
post free. 

****** 

An important prosecution under the Horse Breeding Act, 
was heard recently in the Ripon City Court, when three 
Prosecution, for summoned, on the informa- 

TravellinganlJn- the Live Stock Officer of tha 

licensed Stallion. Ministry, for travelling a shire horse tor 
service without licence. There was a 
econ c arge of exhibiting the horse on premises not in the 
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defendants' own occupation. Under the Horse Breeding Act. as 
was explained in last month’s issue (p. 313) , any person who 
at any time after the 1st January, 1920, being the owner or 
having the control of a stallion, which tor the purposes of the 
Regulations under the Ac| is deemed to have attained the a<;e 
of two years, travels the stallion for service, or exhibits it or, 
anv premises not in his occupation with a view to its n.se for 
service or permits it to be so travelled or exhibited, shall |je 
liable on summary conviction to a fine not exceeding {■)() 
unless the stallion is at the time licensed under the Act. 

Evidence was given to show that the owmers of the horse 
applied for a licence, and that the horse was examined on 
behalf of the ]^^inistr}^ The Ministry informed the owners 
that the licence was refused, the examining Veterirmiy Sur- 
geon having certified the stallion to be affected with a disease 
prescribed in the Horse Breeding Regulations (]919i as a 
disease rendering a stallion unsuitable for service of niare,s. 
The owners thereupon exercised their right of appeal, and the 
horse was further examined by a referee appointed by the 
Ministry. The report of the examining Veterinary Surgeon 
was confirmed, and the owners were notified that the appenl 
had failed, and that, in consequence, they must not travel the 
horse. The notice was nevertheless disregarded, and the 
Ministry, therefore, instituted a pijosecution. The three owners 
were found guilty, and a penalty^f on each count was im- 
posed, making £6 in all, and 3 guift^s was allowed towards 
the solicitor’s expenses. 

The result of proceedings by the Ministry in two other oases 
has also been reported. At Stockton Police Court, on the ddrd 
June, a horsebreeder was fined £5 and £3 8s. 6d. costs for 
travelling two unlicensed stallion.s, and for failing to produce 
the licence for a stallion when asked to do so. In the other 
case, at Scorton (Yorks., H.R.) Police Court, on the Btli 
July, a stallion owner was fined .£15 inclusive of costs for 
allowing his horse to travel for the service of mares, altliough 
a licence had previouslv been refused by the Ministry. 
****** 

(1) East Sussex (Romney Marsh ^. — Since the issue of tb'- 
Journal for June last, two further outbreaks of Foot-aiid-MoaU 
disease have been confirmed in what "■■■ 

.Poot-and-Mouth Sussex Scheduled Aret. 

Disease. gtp Jime respertnely 

on holdings in close proximity to fhe original premises a 
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Biiiining Waters, New Eomney, Kent, on which the first esse 
confirmed on the Ist June. No further outbreak has since 
occurred in that district, and it is hoped that the remaining 
jestrictions, which at present only apply t* a verj' small area 
Immediately around the infected places, may shortly be with- 
drawn. 

I2i Sorfolk. — Following upon the outbreak at Bowthorpe, 
Xorwich, on the 1st June, referred to in last month’s issue of 
t),e .journal, an outbreak was confirmed on the 7th June at 
Emneth, near Wisbech, Norfolk, in the occupation of the same 
pwner. This extension necessitated the prohibition of the 
inoveiiient of animals over a much enlarged are.a, including the 
whole of West Norfolk, as well as parts of the Isle of Ely and 
the Holland division of Lincolnshire. Tliereafter two further 
edbreaks occurred in the Bowthorpe scheduled area, and twelve 
more in the Emneth area. The last of the latter series was 
lanfiriiied on the 13th July. It has been possible for the 
Jlinislry to make considerable modifications of the areas 
r.ridiuall}' scheduled, and it is now hoped that, ip the absence of 
unforeseen complications, there may be further contractions of 
(li;: areas which are at present subject to restrictions on movp- 
lac-nt of stock. 

The possibilities of using the aeroplane as a means of 
transport for horticultural - produce have recently received 
consideration in France and in England. 
In a note published in the issue of the 
Food ro UM Journal d’ Agriculture Pratique for 3rd 
^ ^ ' June last, the economic advantages in the 

conveyance of the choicer varieties of market garden produce to 
markets by aeroplane service were mentioned, while the subject 
was also discussed at a recent meeting of the French Horticul- 
tural Society. A writer commenting on this method of 
transport in the issue of the Fmit, p' lower and Vegetable Trades' 
Joiinud for .5th June last, points out that in addition to the 
great saving of time by aeroplane transport, the atmospheric 
(oiiditions during the flight of the machine produce the refrigera- 
tion necessary ' to keep ftlie fruit coot and in perfect condition 
during transit. 

.tctiial tests of this method of transport have been made. In 
one test in March’ last, a well-known French horticulturist sent 
strawberries from Saint Laurent du-Var in the Maritime Alps 
to the Central Market in Paris by aeroplane ; and consignments 
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of crates of strawberries have also been made, and reached Coverit 
Garden Market by aeroplane from Paris within four hours. ]„ 
both of these cases the fruit arrived in good condition at the 
market, and the high prices realised completely justified the 
experiment from the financial point of view. So far, the fndt 
carried has been strawberries, but it may be anticipated that 
other choice fruits will be carried by this agency in the near 
future. 

The photograph here reproduced has been forwarded to the 
Ministry by Mr. E. Roberts, County Eat Officer for DevonsliiiT., 
and illustrates in a very striking manner 
E^Catching in j.iie success which has attended the efiorts 
Devonshire. County Eat Catchers in Hip 

course of one week’s work in North Devon. 

The saving of foodstuffs through such destruction will have 
been considerable. These 1,200 rats, if left undisturbed, would, 
by Boelter’s computation of -jd. a day, have done in a year 
damage in foodstuffs alone at pre-war prices to the extent approxi- 
mately of 41460, or at present prices more than double that 
amount, leaving out of all calculation the increase in the number 
of rats that would inevitably have resulted from breeding. The 
rat, as is well known, is a very prolific breeder, so that when 
account is taken also of this fact, the potential saving would he 
many times the above figure. 

This instance should bring home to all who may be respon- 
fible, 'either legally or under obligations of public duty, for 
undertaking measures for the destruction of rats, the value awl 
importance of concentrated effort in the task. Public 
authorities, land owners, farmers, and others concerned, Bhauld 
realise that it is in their own as well as the national mtorest that 
measures should be vigorously prosecuted in all areas niidpr 
their charge where rats are known to exist. 

•*•*»»** 

At a meeting of the Agricultural "Wages Board held on 
Tuesday, the fith July, the Board had under consideration obser- 
vations from District Wages Coiu’iiillee! 
AgriouMral ^ g draft proposal to increase 

Wages Board. minimum rates of wages for adult nwle 
workers throughout England and Wales by 4s. per week, aw) 
decided to give formal public notice of the proposal forthwith' 
Before an Order can be made bringing the proposed jnereaets 
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into operation a month must elapse from the date of the publica- 
tion of the notice of proposal, during which period any objections 
[0 tlie increases may be lodged with the Wages Board for their 

fonsnieration. 

The Board adopted a report presented by Sir Henry Rew 
from the Committee on “ Allowances ” approving rocommen- 
(iiitions by the District Wages Committees for a number of 
liiiinties for increases in the amounts at which employers may 
reckon the prowsion of board and lodging to workers as part 
piiymcnt of minimum rates of wages in lieu of payment in cash 
in till' respective areas concerned. 

It was decided to make Orders bringing into operation special 
rates of wages for hay and corn harvest work in Cumberland, 
\\ I'stiiiorland and Shropshire, and for corn harvest alone in 
Yorkshire. 


Tlie Board decided that no special rates should be fixed for the 
luuvest in Hertfordshire, Middlesex, Dorset, Hampshire and 
Oxfordshire for the present year. It was also decided that the 
Order for Corn Harvest in operation for Oxfordshire last year 
dinuid be cancelled. 

The Board also made an Order, to come into operation on the 
I'itii July, fixing revised minimum rates for female workers in 
Yorkshire; for workers aged 18 and over at lOd. per hour as 
proposed, together with proportionate rates for girls and for 
uvto'liine employment. 

.ill Order was made bringing into operation on the 12th July 
'wised minimum rates of wages for male workers in Cheshire. 
The effect of the. Order is that the minimum rates for male 
workers aged 21 years of age and over in Cheshire are increased 
in each case by 5s. 6d. per week, with proportionate increases for 
mule workers under the age of 21 and in the overtime rates. 
The miiiinuim rates for Chesire will be further increased if the 
doiird’s general proposal (referred to above) for an all-round 
iiurease of 4s. per week in the minimum rates for adult male 
"oikers throughout England and Wales is in due course con- 
Svnied as an Order. 

Tifil particulars of all Orders made by the Agricultural Wages 
Bo.iul are published in the Wages Board Gazette, the yearly 
wl'Miiption for which is 3s. Subscriptions should he sent to 
the 5Mi-etarv, Agricultural Wages Board, 80, Pall Mall, London, 
h.W.l. 
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THE 1921 WHEAT CROP: 

BKITAIN MUST GROW MORE. 

Sir Thomas Middleton, K.B.E., C.B. 

With the arrival of harvest the time has coino for 
deciding on next year’s wheat fields, and in this article rciwons 
are given for urging every farmer who can grow wheat to sow 
as much as possible next autumn. 

In most parts of the country the soil produces more food 
when growing wheat than when used for raising any other 
ordinary farm product except potatoes ; and there is a limit tn the 
demand for potatoo.s, while there is practically no limit to the 
demand for home-grown wheat. 

Hince a very small proportion (about 4 per cent.) of the 46 
million cultivated acres of the United Kingdom grew wheut in 
the years before the War: since sales of wheat accounted for 
about Is. fid. in the pound only of the farmers' receipts; and 
since we imported four-fifths of our breadstuffs, there is a 
widespread impression, not only that the British wheat grower 
contributes a trifling amount to our total food supply, hut that 
any effort which he might make to increase our wheat crop 
would have negligible results. 

This impres.siou is quite wrong, for in fact, with the excep- 
tions of milk and potatoes, home-grown wheat contributes nioie 
to the food supply of the United Kingdom than any other fami 
product. 

The Importance of Home-grown Wheat— During the War 
,a committee of experts prepared a careful estimate of llie 
sources of the nation’s food supply. It was then discoiereil 
that about 42 per cent, of our food was home-produced, and 
that the chief items in this percentage were: dairy produce S 3, 
potatoes 7-4, wheaten bread 6, and beef 4. Meat of all kinds 
accounted for 10-5; but it must be pointed out that m the case 
of meat and also of milk the whole amount which came 
from our farms did not come from our own soils. 

About 5 million tons of imported feeding stuffs w'ere iis»d m 
stock feeding, and if the amount of meat and milk made from 
these feeding stuffs is subtracted, the total percentage of the 
food supply derived through meat and milk from our soW 

would be reduced to 16. , 

The great importance of wheat to the nation may be .sta c. 
ki another way. Seventy-eight per cent, of our cultivated Ian 
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is required for the production of meat and milk, while this 
meat and milk between them provide about 42 per cent, of the 
total stock of food produced by our soils. 

M heat occupies 4 per cent, only of our cultivated land, while 
wheaten bread accounts for 16 per cent, of the stock of food 
grown on our Mils. In addition, wheat offals and wheat straw 
contribute to the meat and milk supply; before the War less 
than 70 per cent, of the grain was made into bread. 

If we are to make any substantial addition to our home food 
supply we must grow more wheat. 

From these figures it may be shown that the land which we 
devote to wheat produces about seven times as much food per 
acre as the land we employ in stock-farming. 

New Problems for the Producer.-For 50 years before the 
War the producer of British wheat regarded the con.sumer 
merely as a customer, and. a bad customer he was I There was 
no obligation on the farmer to provide the public with bread 
or, indeed, with any kind of farm produce except milk and 
potatoes. 

But among those things which the War has changed most 
is the relationship between producers and consumers in this 
densely populated kingdom; for there are now indications that ■ 
if we do not increase our home supplies we may have to <^0 
hungry. And if our people call for bread they will not be. satfs- 
fied even should we offer them prime beef and mutton. 

.Much has been said recently in agricultural discussions 
iiboiit the danger of a serious fall in corn prices; there is at the 
iiionieiit quite as much risk of trouble for the farmer from a 
s.-r,m,s rise, for it will be agreed that scarcity prices for bread 
>' 011|(1 not make agriculture a healthy industry 
The Minister of Food told the House of Commons, recently 
Hint the average co.st of North American wlieat landed in this 
»uutry m Jlay wa.s 148s. 8d. per 480 lb. Exchange, the 
"a.^,^go ol war, coal, transport workers’ wages, and many 
tactors affect price; but all of them together do not 
M’uin the present cost of American wheat. The great 
wreiise which has taken place in the last few months is'’ due 
farnie™'**^ ^ peculiar significance for the British 

In the five years ending 31st July, 1914, the principal wheat 
■P ^ngj^ountries shipped 18,000,000 metric tons of wheat.* 

A metric ton ia 2 , 204 Jib. — — _ 
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Of this quantity 16,530,000 tons came from the folloirim, 
groups of countries: — “ 


Canada, O.S.A., Argentina 7,800,000 

Australia, India 2,800,000 

Russia, Rniiiania 5 930 qqq 


The total wheat crop of Canada, the United States, and 
Argentina in the five harvests 1909-13 averaged 28,200 OOO 
tons. On the outbreak of wa,r wheat growing rapidly extended 
and, favoured by exceptional weather, the combined tions 
reached the gigantic total of 44,100,000 tons in 1915, itiii' 
was an unfavourable year, but the average production of the 
period 1916-19 was 33,520,000 tons, and last season’s harve.st 
yielded 36,700,000 tons. 

Thus the American effort made up for the loss of the Riissiini 
crop. Rut what is the position in 1920? The United Staffs 
much the largest contributor to the total crop, has prafticallv 
returned to its pre-war acreage, and although according to tli'a 
June forecasts the crops are promising, the total yield expected 
is 22,000,000 tons, as against 25,600,000 tons last year and 
18,700,000 tons in the period 1909-13. 

hlany other factors, such as the Argentine export duty, eiitei' 
into this complicated question of wheat prices; but the present 
co.st of American wheat appears to be chiefly due to the fact 
that the farmers of the United States, like the fanners of the 
United Kingdom, are rapidly reverting to pre-war fanning; 
with consequences to their respective countries, be it noted, 
which may be very different. 


Extensive Autumn Sowing essential.— The United Kiii,gfloiii 

is the greatest purchaser of wheat (we took 5,880,000 toii.s per 
annum out of the tota.l exports of 18,000,000 tons in the ]XTiod 
ending J uly, 1914) ; the United States grows all the wheat she 
needs and a little more. 

Americans went breadless to win the War, they have gone 
dry since the Armistice, but we cannot expect them to go 
hungry to oblige either the British consumer or the British 
producer. Our wheat supply is not their business. They will 
send us what they can spare, at a price. Other countries will 
do the same, and if seasons are propitious all will be w'cll. 

But do not let us forget that since 1914 wheat harvests have, 
on the whole, been good, that seasons have an unpleasant wy 
of lapsing and that the wheat growing resources of the British 
Isles are imdsveloped, 
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Ir is time, therefore, to cease arguing over the merits of 
guarantees, the dangers of low prices, the superb quality of our 
pastures, or the tearful propensities of our climate, and to get 
io work on the 1921 wheat crop. 

The farmer has been delivered from the war conditions and 
war limitations of 1917 ; his labourers have returned, and he 
is free to select the land which, in his judgment, is best suited 
for wheat growing; he has had his “ grouse ” at the Food 
Production Department, its methods and its officials; now let 
him make his plans for autumn sowing; more than one of the 
chief offenders of 1917 will be well satisfied if in 1921 he beats 
the 1918 record. 
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THE PROGRESS OF AGRICULTURAL 
CO-OPERATION IN ENGLAND AND 
WALES SINCE THE ARMISTICE. 

E. H. Cakb, 

Director-General, Agricultural Organ^tio'n Society. 

En(5i.ishmen are by instinct and tradition a race o£ indi. 
vidualists, averse from combination except in the face of common 
dangers against which individual action is palpably of no avail, 
and proverbially given even then to “ muddling through " 
rather than to systematic and well planned organisation. The 
communistic spirit, innate in certain other races, is singularly 
lacking in the English character, and there is perhaps no 
section of the community so markedly non-communistio as the 
agricultural. It is not therefore surprising that agricultural 
eo-operiition, autogenous in Denmark and some other countries, 
has been in this country a plant of slow and sporadic growth, 
and that its cultivation in the earlier stages of the movement 
involved the most unremiljing energy on the part of the culti- 
vators with results which were frequently disappointing and 
invariably patchy. 

Furthermore, it follows that, the national genius being prone 
rather to action than analysis, the development of the co- 
operative movement in agriculture has received scant attention 
from the public and even from many of those who are most 
concerned with agricultural interests. Now that the movement 
has attained maturity— fully one-third of the farmers in Er'c- 
lund and Wales are at present members of co-operative Bocieties 
— it Is high time that a careful record should be comoiled of 
its birth, boyhood and adolescence. Lecturers and students at 
agricultural colleges have not unreasonably complained tlui'. 
whereas there is no lack of literature respecting the conespnnd- 
ing movements in other countries, there is no available j-ecord or 
text book concerning the movement in this country. It is not 
possible here to attempt more than a rapid and necessarily 
superficial survey of progress during the past few years. The 
Agricultural Organisation Society, however, contemplates the 
issue at an early date of a book which, it is hoped, vrill to some 
extent repair the omission which has been indicated. 

Early Years of the Agricultural Organisation Society.— 
From its formation in 1901 down to 1917 the Society 
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tngafiwl in the work of starting agricultural co-operative societies 
ij, every village and district in which the local farmers could be 
induced to attempt combined trading on a co-operative basis, 
pa attitude towards these societies when formed was naturally 
somewhat paternal, and, as the Report of the Society for 1917- 
191 S candidly declared, the government of the Agricultural 
Organisation Society ^as bureaucratic, with a lack of intimate 
ooiitact between the societies and the central governing body, 
ivhich automatically increased as the movement itself developed. 
With the limited resources at its disposal the Society could not 
undertake a general propaganda throughout the countrv. nor 
,vas it in a position effectively to co-ordinate the organisation 
;ind development of societies, and its efforts were mainly confined 
to following up inquiries received from localities where some 
person was already interested in agricultural co-operation. 

The Present Policy.-In 1917 the Governing Body under the 
rhairmanship of Mr. Leslie Scott, K.C., M.P., resolved to divest 
the Society of its paternal character and to democratise it fully 
so that it might become the servant rather than the patron of 
the affiliated societies. The charaetec of the Governing Body 
itself was changed by the substitution of the elective principle 
for that of nomination. Fifteen branch committees were set up 
in the provinces, composed of representatives of the local 
societies, and charged with the supervision of local administra- 
tion. The system of referring questions of policy and principle 
to foiiferenoes of societies was developed, with the result that 
to-day the affiliated societies through the length and breadth of 
the omintrv are m a position not only to determine the composi- 
tion of the Governing Body, but also to decide for themselves the 
big questions of policy which arise, from time to time. 

The democratisation of the movement was naturally and 
rightly followed by a drastic reorganisation of its machinery. 

le movement itself at that stage was obviously not in a position 
'0 provide the necessary^ funds to meet the exuense of the 
organisation required, but fortunately the Government found 
emsevos able to adopt the. strong recomraendations made in 
T v “ Agricultural Reconstruction Committee- over which 
or e borne presided, and to provide considerably increased 
? nts from the Development Fund for the promotion of agri- 
The Society, therefore, when the 

auZ 'to ™et the 

pa ed demands from the agricultural community for a big 
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e.xtension in co-operative organisation, and these anticipatir, 
were more than realised during the following year. * 


Propaganda Campaign.— The first essential was to preach the 
principles and expound the methods of co-operation in every 
agricultural district throughout the country, and a special pron ' 
ganda campaign was instituted in February, 1919, in the course 
of which public meetings were held at all the principal market 
towns in England and Wales, with supplementary village meet 
ings in the evenings in the areas where market towns were scat 
tered and difficult of access. The actual results of this campuna 
exceeded the most sanguine expectations, and at its conclusion 
in January, 1920, the Society was able to report that some BOO 
propaganda meetings had been held during the year, that these 
meetings had recruited on the average 100 farmers a dav as 
members of the local societies, and that fresh capital had been 
raised for these societies to the extent of over X300.COO 
During the period of just under twelve months the membership 
of farmers’ co-operative societies ’in England and Wales 
increased by over 40 per cent., and their share capital by well 
over 100 per cent. 

Organisation of Affiliated Societies. —The results, from the 
point of view of co-ordination and systematic organisation, were 
even more important. A careful study of the distribution, 
types and operations of the affiliated farmers’ societies in 1918, 
in conjunction with the map of England and Wales, revealed 
the fact that societies had been started in the country without 
r.oferenee to each other and on no preconceived plan which 
would admit of proper co-ordination. Every imaginable tjpe, 
from the large general trading society covering two or three 
counties and dealing with every aspect of its members’ business, 
down to the village society of a dozen members co-operativeli 
owning a single threshing machine, was in existence, and little 
attempt had been made to bring these scattered units together 
and to work out schemes appropriate to each area which could 
be developed so as to provide for all the needs of the local agri- 
cultural community. Many important producing areas were 
unprovided with any form of co-operative organisation. Others 
were congested with small societies competing with each other 
for existence. What was obviously needed was an application 
of the principles inherent in modem town planning, combined 
with an intelligent appreciation of the individual characteristics 
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and needs of each area, whether geographical, physical, or 
determined by local predilections or prejudices. 

This was the main problem which confronted the Governing 
podv in 1919 on the side of organisation as distinct from propa- 
pinda. Tn each area in turn it was found that the success of 
the propaganda campaign was in direct proportion to the 
thoronghnesa with which the scheme of organisation had been 
sorted out in advance. In its report for the year 1!)19-1920, 
ffhicli is on the eve of publication, the Society has been able to 
iinnonnce that, with the exception of Middlesex, Huntingdon, 
Bedfordshire, Merionethshire, Radnor and Cornwall, in regard 
to which important developments are under weigh, every county 
in England and Wales is now adequately provided with large 
co-operative farmers’ societies extending over a wide area. In 
a number of cases the local societies have amalgamated to form 
a single county society , in others it is found preferable to carry 
on two or more societies under a working arrangement which 
pmvides for the definition of areas and prevents overlapping. 
The framework is there; tho intensive development of the 
societies is in active progress. 

The Attitude ofthe big Farmers.— The policy of the Society 
111 advocating the devlopment of large general trading 
societies in contradistinction to the village societies, which 
iirt so marked a feature of agricultural co-operation in 
Denmark and Ireland, has met with criticism, particularly from 
the industrial co-operative movement, whose problems are essen- 
tiell} different in character, and has also led in some quarters 
to the wholly erroneous impression that the movement in this 
country has been oriented in the direction of the big farmers to 
tho gradual exclusion of small farmers and small holders. It is 
true that, whereas in the earlier stages the movement was mainly 
confined to small farmers, as under pre-war conditions tho larger 
producers could perceive little direct advantage in co-operative 
methods, the greater stress of post-war conditions has induced 
even the biggest farmers not only to join co-operative societies 
for trading purposes but to take a definite lead in their formation 
and development. 

The advantages of this change of attitude on their part are 
w reaching. To the mind of the average farmer theoretical 
considerations and logical deductions make little appeal unless 
'ey are backed by the opinion of those whom he knows and 
niste. The best propaganda speech that can be delivered at 
3"} armers meeting held in the cause of agricultural co-opera- 
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tion consiats in the utterance of a single sentence from the lipj 
of the leading fanner in the neighbourhood to the follovving 
effect;— “I used to think that this agricultural co-nperation 
was all nonsense, but now I am going to back it and put my 
money into it.” The small producers readily follow the lead o( 
the big farmers, and it is noteworthy that a very high proportion 
of the membership of the largest and most successful fanners' 
societies consists of men farming less than 50 acres, and that 
eveii those societies which consisted mainly in the past of com- 
paratively large farmers are daily increasing the small producer 
element, and are developing the system of local depots, with 
branch advisory committees, which are needed to meet the 
requirements of those who cannot afford to buy in truck-loads. 
Indeed, the small farmer must be linked up with the large 
farmer if he is to obtain the maximum benefit from co-operative 
purchase and sale, as the larger the bulked trading transaction 
the greater the possibility of substantial savings in cost. 

Influence of the War on Co-operation.— The fact is that the 
agricultural community of this country- is being driven into co- 
operative methods by the sheer force of circiimstauces, and is 
recognising the need for developing its commercial organisation 
on the lines which are proving most successful in other iorms ol 
business enterprise. The prodigious and necessary (‘.xpansioii of 
the wage bill, tho huge increase in the cost of feeding stufis, 
fertilisers and other raw materials, and perhaps more than all 
the new consciousness on the part of the consumer of his rights 
as a consumer and of his difficulty in coping with the high cost 
of living, have forced the farmer to realise that he can afford to 
neglect no means of cutting down the cost of production oi of 
effecting savings in the handling, distribution and maiivCtiiig of 
his produce. The root causes, therefore, of the extraordinarv 
growth of the co-operative movement during the post twelve 
months are to bo traced to conditions which arise directly out 
of the changes effected by the War, and the Agricultural Organisa- 
tion Society does not claim more than tho provision of a well- 
planned lay-out and effective machinery, for which the mofive 
power has been supplied by the. farmers themselves. 

England v. Denmark. — The historian of the future will peitap’ 
be more interested in examining the defects which the sprea o 
agricultural co-operation has revealed than in descri mg i * 
actual growth and development, end indeed the j 

remedial treatment of these defects is essential to the ea 
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the 1110™®®“^ present time. Those who are most closely 
acquainted with agricultural co-operation as practised in Den- 
uiark "ill perhaps be surprised to learn that the most salient 
^ced of the co-operative movement in England ;ind Wales is 
(■ipitiil. In Denmark, where the dual system of landlord and 
tfiiimt has given way to that of the owner-occupier, and the 
farniH' consequently is in a position to borrow capital on ample 
icciu'ity- co-operative societies make no demand upon their 
iiiembei's for share capita! and have proved themselves able to 
tloiirisb on borrowed money pending the accumulation of ade- 
quate capital out of profits effected by savings in the conduct of 
tlieir bnsinesB. It is sometimes forgotten that capital accimui- 
liitod in this way is gained at the expense of the farmer members, 
uho linve to pay more for their raw materials or receive less for 
their rrcduce. as the case may be, in order that the interest on 
the borrowed capital may be paid and that a sufficient margin 
iiiiiv he I'iuried by their society to reserve. The I'anish farmers 
lire roDsequently providing capital by a system of deferred 
jiiymcnts, 

hi this country, on the other hand, where the average farmer 
tiin provide his society with no security on which money can be 
borrowed, and where the banks are, rightly or wrongly, less 
accommodating than in Denmark, the conditions of co-operative 
trading approximate more closely to those under which ordinary 
commercial businesses are conducted, and the provision of ade- 
f|iiate capital for working purposes, no less than to cover the 
provision of building.s and equipment, is essentia! to the develop- 
ment of a successful co-operative society. A committee of 
farmers with little previous experience of organised commerce 
is naturully apt to underestimate the proportion of working 
capitiil required for trading purposes, and it too often happens, 
also, that when a ditficulty is encountered in raising the full 
amonnt required to start a society on the proper lines the pro- 
mofers are tempted to begin with too little capital and to rely 
mcrmuch on borrowed money. 

The Agricultural Wholesale Society.— Apart from the question 
of finance the main desideratum in the co-operative movement at 
the present time is to secure better cohesion not only between 
the societies and their individual farmer members, but also 
between the societies themselves. The individual farmer is still 
too ready to forego the ultimate advantages of co-operation in 
his anxiety to make an immediate profit, and is constantly liable 
to fall an easy prey to temporary undercutting on the part of 
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a competing trader. The societies, also, have not yet 
grasped the value of combined purchasing and selling throuoh 
their central trading organisation, the A^cultura! Wholesafe 
Society. There is evidence of a marked improvement in this 
respect in the fact that the turnover of that society increased 
from £270,000 in 1918 to nearly £2,000,000 in 1919, but even 
that figure represented barely 20 per cent, of the total turnover 
of the affiliated societies in the commodities which the central 
society is in a position to obtain for them. The whole of the 
shares of the Agricultural Wholesale Society are held by .‘iffiHated 
co-operative societies, so that it is in fact as well a,s in theory 
the central trading federation of the societies, and not an inde- 
pendent organisation of whose services they may or may not 
avail themselves. 

Co-operative Disposal of Produce.— As this country is not a,, 
e.vporter of agricultural produce, and has built up in the course 
of generations a highly developed system of internal markets, 
it is natural that the co-operative movement has made move 
progress in the combined purchase of the raw materirils of 
farming than in the disposal of produce. Nevertheless, in certain 
directions this aspect of the business is now developing I'upidly. 
The combined turnover of the co-operative dairy societies in 
England and Wales last year in milk and milk products appioxi- 
mated to £5,000,000, and now that the dairy industry is decon- 
trolled and State restrictions have been removed a remarkable 
expansion of the co-operative movement in dairying is in 
progress. The co-operative handling of home-prodiiced wool is 
being carried out this season on broad lines which will enable 
the farmer through his society to place his wool direct on the 
world’s markets and to obtain full value for it. The latest 
returns indicate that not less than 200,000 fleeces, colkcfeil, 
weighed and classed by the co-operative societies, will bo sold 
on the London wool market during the next few months. 'Ihe 
disposal of home-grown meat, also, is being rovolaiiomscd 
through the gradual adoption by the farmers of the dead weight 
system, under which their cattle, sheep and pigs are flnughtered 
at co-operative abattoirs and sold to the best advantage in local 
markets and in the big consuming centres. There are now Bome 
25 such co-operative abattoirs in full working, e.xtending fioin 
Kerwick-on-Tweed to the borders of Cornwall, and arranganents 
are far advanced not only for marketing the meat and cdEle 
offals but also for converting iiredible offals and waste into 
valuable by-products such as fertilisers and feeding stuffs. 
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Relationship between Producer and Consumer.— It is uot 

iniiiiiiwi that some of those who have watched the development 
jjiiculttti'al co-operation in this country during the past two 
vears expressed anxiety lest the movement, in advancing 
'[lie interests of the farmer, should be directed against those of 
[lie consumer. The exploitation of the consumer has at no time 
been feature of the co-operative policy, and, indeed, any 
iitteuipt ill that direction would necessarily defeat itself. High 
ifcs and restriction of output are as dangerous to the producer 

to the consumer, and the real object of the farmer is to 
jo'anise the purchase of his materials and the dispo.sal of his 
produce in such a way as to enable him safely to increase his 
production and work his land to its utmost capacity. The co- 
operative system brings him nearer to the consumer, and so 
tends to their mutual advantage. 

Ci-operative Movement and Allotment Holders. -One of the 
most striking developments of the agricultural co-operative move- 
ment during the past few years has been the phenomenal growth 
of the organisation of allotment holders. There are now upwards 
of 1,000 allotment societies affiliated to the Agricultural 
Organisation Society, nearly all of which are registered under 
the Industrial and Provident Societies Acts. The object of these 
societies is to actiuire land for their members either by renting 
or by purchase, to carry on a co-operative trading business for 
the purpose of supplying their members with seeds, fertilisers 
and tools, and in many eases disposing of their surplus produce, 
and to regulate the cultivation and arrangement of the individual 
plots. Unorganised allotments are usually an eyesore to the 
community, but this can easily be avoided by careful planning 
and the enforcement of a few simple regulations. The co- 
ordination of the interests of allotment holders with those of the 
linger producers under the .Tgis of the Agricultural Organisation 
Society has had the happiest results, and is conducing towards 
a better mutual understanding of the problems and interests of 
town and country which is of real national benefit. 

Co-operative Movement and Small Holders. -The oiganisation 
oi the small holders, so far as concerns those who are dependent 
Iw' their living on their farming operations, is a different and, 
in some respects, more difficult problem. The development of 
Mnali holdings was necessarily retarded by the IVar and, as 
fcspeets civilian applicants for holdings, is still at a standstill, 
settiement of ex-service men on the land is proceeding 
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steadily, and wherever these Bettlements ' mclttde a Bufficiem 
number of holders to justify concerl^ action, co-opefativg 
societies are being formed to undertake the supply of require- 
ments and the marketing of produce. Isolated small holders 
are encouraged to join the farmers’ societies. In the latter cas^, 
no difficulty is experienced in obtaining effective seivice, tiat (hj 
societies that are composed exclusively of small holders are oflen 
hampered from turning their produce to the best advantage hv 
the lack or cost of adequate transport facilities, and progress in 
this direction must necessarily be slow until a radical improve, 
ment is effected in the transport system of the country. 

The tide will not turn in the agricultural co-operative move- 
ment, which is now firmly established as the natural business 
agent of the agricultural community. The fortunes of individual 
societies will vary in accordance with the degree of foresight, 
prudence and imagination exercised by those who are respoiisiWo 
for their direction, with the efficiency of their actual manage- 
ment. and with the loyaltv and financial hacking of their 
members; hut the future of agricultural trading in this coiintrv 
now rests with the producers themselves. 
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of agricultural^ 
executive committees since 

THE ARMISTICE. 

AfTEB the Armistice, when the compulsory breaking up of 
arass laud ceased, Agricultural Executive Committees devoted 
^lieir energies to the task of levelling up and improving the 
general standard of farming in their respective counties. The 
Committees retained, and still retain, all the powers that were 
esercisaUe by them during the War under the Defence of the . 
Realm Regulations, but for the last eighteen months Cultivation 
Orders have been served only where the rules of good husbandry 
were not being observed, or where in other respects land was 
being neglected: for example, in regard to the maintenance of 
dykes and drains. 

Enforcement of Cultivation Orders.— Cultivation Orders 
usually specify a date by which the work is to be completed, and 
where the work is not carried out, the defaulter may be prose- 
cuted if the authority of the' Ministry be obtained. 

Arnoug interesting oases where legal proceedings have been 
taken are the following : — 

(i.) In East Suffolk 83 acres of good corn-growing land were 
bought in 1918, and the purchaser turned out the tenant, a 
good farmer, after asking a rent which was more than the land 
was worth. The land was then allowed to lie idle and become 
derelict, in spite of the service of Cultivation Orders by the 
.Agricultural E.xecutive Committee. The owner was therefore 
prosecuted for failure to comply with the Orders, and fined ,-£20, 
or, in default of payment, six weeks’ imprisonment. 

(ii.) A notice to plough six acres of land was served on a farmer 
in Worcestershire in August, 1919, but no action had been 
taken by him up to February, 1920. It was shown that the 
iaiid had lain derelict since the 1918 harvest, and about £80 
worth of food was lost to the nation. The defaulter was prose- 
rated and fined £10 and £2 2s. costs. 

(ill.) .An owner of land in Somerset was prosecuted for fail- 
ing to comply with a Cultivation Order served in June, 1919^ 
requuing the land to be ploughed and cleaned by the 2nd 
‘.eptembM. The defendant’s solicitor pleaded guilty on behalf 
° nis client, but urged in extenuation of the offence that the 
® was purchased with the object of selling it again, not with 
n intention of cultivating it, and that delay had occurred in 

0 
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finding purchasers suitable to his client. The Bench imposed 
fine of X25, with ^10 lOs. costs. 

(iv.) A prosecution for disregard of Cultivation Orders issue,] 
by the Surrey Committee resulted in the occupying owner ■'f u. 
land being fined ^50 and his agent £10. The Orders in question 
were issued in October and November, 1918, and required that 
certain arable fields should be cleaned and cultivated in prppara 
tion for food crops for the harvest of 1919. Practically iiotljins 
was done, however, to carry out these Orders up to the (mi 
of 1919. 


(v.) At) occupier of a field of 28 acres in Kent was riss utlv 
prosecuted for failure to comply with a Cultivation Order, T|,,, 
field contained a large quantity of thistles, brambles, gois<> i,,,,) 
anthills, which the occupier was instructed to rometr mt 
destroy. The thistles were dealt with, but very lit(l(> aclinn 
was taken to remove the other rubbish which enciuiihf red a 
large proportion of the field. The defendant was fined MO aiii) 
£5 5s. costs, and has been served with a further Order to eavi v 
out the necessary work. 

The ]iroblem of farms bought by speculators presents great 
difficulty, as Cultivation Ordt'rs have to be served on tl)e 
“ occupier,” and in cases where the land changes hands fre- 
quently it is not always easy to iiscertaiti who is legally (li<> 
occupier at a particular time, in order to serve him with tlir 
notice. 


Several prosecutions for failure, to clean ditches bine talon 
place in Norfolk. In one ease the Order was served in Ihiy, 
1919, and had not been complied with by March. 1920. and the 
defendant was fined -£10 and costs. In anothor ease the 
neglected ditch contained poison in the form of deadly night- 
shade, by which a horse and two young cattle were killed. .\ 
fine of .£5 4s. was imposed. 

There is no record of the total number of Cultivation Xeticr? 
served by Agricultural Executive Committees, hut it aiiiomih 
to many thousands, leaving out altogether ” Gras-s-plenphiug 
Orders,” which were served with the express object of inoensing 
the arable acreage as a war measure. 


Determination of Tenancies.— Under Article (1) (/) 
Eegiilation 2M, the Ministry may determine the tenancy of an 
occupier of land who by reason of incompetence or persistent 
neglect shows that he cannot make proper use of his land. 'Jh'S’ 
drastic step is only taken after repeated warnings, and usuall) 
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after several Cultivation Notices have been served without effect. 
Ihe notice may be nullified if, on appeal by the tenant to arbi- 
tnrtjon on the question whether the holding has been properly 
ciiltivated, the arbitrator takes the view that it has been. It is of 
interest that out of 20 cases where the tenant exercised his right 
of appeal the decision was against the tenant in every case, 
phe total number of Determination Notices issued since January, 
pin. is 809, relating to an area of 61,000 acres. The following 
niiir be quoted as examples : — 

li.i A farm of 19 acres in Buckinghamshire was under obser- 
vation for n considerable time, there being gross and studied 
ji^j-lect on the part of the tenant. In 1918 part of the farm 
ivas plou, plied up, the work being carried out by horses and men 
supplied by the .Agricultural Executive Committee, and the 
I'csnltfint crop of oats was stated to be the best crop seen in the 
district. No preparations were made by the tenant to harvest 
the crop, snd on being asked whether he required assistance he 
replied that he was not going to have the oats cut. Subsequently 
Ilf allowed his cattle to stray in the field while the crop was 
still standing, and he was convicted and fined under the Grow- 
ing Corn (Crops) Order, 1917. The 1919 crop was a failure, and 
this was apparently due to the unhusbandlike manner in which 
the lands were cultivated. The Ministry accordingly issued an 
Order determining the tenancy of the farm in February, 1920. 

hi.) The tenant of a farm of 150 acres in Worcestershire was 
served with Cultivation Orders, which he ignored. An inde- 
pendent report showed that the greater part of the arable land had 
not been ploughed for a considerable period, and that the grass 
land, wliic-h was poor, needed manuring. The tenancy was 
determined in February, 1920. 

'iii.l In Northamptonshire the tenancy of a farm of 242 acres 
"as determined about the same time. In this case the pasture 
land was badly grazed, and not one of the four hay stacks had 
even a layer of straw to protect it. The 1919 crop had not 
been threshed, and the arable land generally was in a deplor- 
aMe eoiidition. The fences and ditches were also in a had 
wndition. The occupier required the notice to be referred to 
i'lbitrstion. and the arbitrator found that the farm had not been 
fultis.ited according to the rules of good husbandry; the appeal 
tnerefore failed. 

Two holdings were let to a farmer in Derbyshire. Culti- 
'aion Orders were served upon him in respect of one of the 
V' lngs. but the tenant, who had taken the holding early in 

c2 
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1919, had sold the crops standing and made no attempt to cuit; 
vate the land. The Committee secured the conviction of th" 
tenant for failure to comply with one of the Cultivation Orde ^ 
and also determined his tenancy. In the other ease tlie 
prosecution was withdrawn. 

(v.) The arable part of a farm of 81 acres in Herefordshire 
found to be in a foul Condition, fences and ditches were bad and 
the greater part of the farm was in a neglected state. The tenant 
did not appear to be capable of improving the cultivation of the 
land, and the tenancy was therefore determined. 

(vi.) The tenancy of five fields in the West Riding t.f Yorkshire 
was determined owing to the neglected condition of three arrhle 
fields comprised in tho holding. The tenant had had several 
Cultivation Orders served upon him, and received many warnin.is 
but he persistently refused to make any attempt to improve the 
cultivation. 

(vii.) In September, 1918, a Cultivation Order wn.s served on 
the occupier of a 216-aere farm in Buckingham.shire. It was 
practically ignored, and much of the land was found in .March, 

1920, to ho in a foul condition, with the ditches in ;;reat need 
of attention. An Order was issued determining the teiiancv. 
owing to the land not having been cultivated according to the 
rules of good husbandry. 

(viii.) An Order determining the tenancy of a farm of 10;' 
acres in Flintshire was issued in February last. The occupier 
held another farm, and had allowed this one to get into a 'loplor- 
able condition. Couch grass and weeds had been mown luid 
made into hay, there had been no attempt to cultivate the land, 
and the fences had been neglected for years. The occupier 
appealed to arbitration as to whether the farm had been culti- 
vated according to the niles of good husb,andry. The award was 
against him, and he had to pay the costs. 

(ix.) Another instance in Wales was that of a farm of 262 acres 
in Glamorganshire, which was described as thoroughly foal, and 
on which the fencing was so defective that the stock wandered 
from field to field, damaging growing crops. 

Entry on Lands- — In some cases, where no other course 
seemed possible to ensure proper cultivation. Committees have 
entered into possession of land and either farmed it Ibemsehes 
or let it to tenants. An article describing typical examples of 
action on these lines appeared in the issue of this Journal for 
June, 1919, and an account of the general results tppeared in 
the April issue of this year, as well as a note in the Marci 
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(limber describing those farms which were cultivated entirely 
l)v women of the Land Army. 

■ ^vhere satisfactory arrangements can be made for future culti- 
vstion. the land taken over under Regulation 2M is being relin- 
qiiislied, while in other cases the farms are beng used as training 
ceiities for ex-Service men. In a few instances the land has been 
;i(.qaii'ed for purposes of land settlement, and in \\ orcostershire 
„ne farm taken over and brought into a good state of cultivation 
l,v the Agricultural Executive Committee is now king utilised 
,,j a Farm Institute in connection with agricultural education. 

Special difficulties are being experienced in eoimoction with 
atrdid building estates taken over in Essex, Kent and Sussex. 
These consist of areas of agricultural land which have been sold 
in small plots for building purposes, but have never been built 
upon. Much land of this kind was taken over during the War 
and brought back to cultivation after many years of neglect. 
Isolated plot holders are now applying for the release t.f their 
plots for building, and owing to the shortage of houses and the 
oompeiisation that would be payable if these plots were retained 
contrary to the wishes of the owners, the policy of ihe Ministry 
i; to vacate such of the land as is required immediately for 
linikling. Great difficulty must inevitably result in carrying on 
the cultivation of the rest of the land when isolated plots, with 
the necessary access, are relinquished. 

One such building estate in Sussex has produced remarkable 
rr(.ps. although at the time of entry by the Committee in 1917 
it was practically derelict. There are no farmi buildings, and 
the cultivation has been earned on with excellent results under 
very adverse circumstances. It affords a striking example of 
iiifcess in continuous corn cropping with the abundant use of 
artiticia! manures, and great credit is due to the Executive Com- 
mittee and its officers for their skilful management of the enter- 
prise. Owing to the demand by many of the plot-owners to have 
tliiir land back in order to build on it, this estate is to be 
relincjuiahed after the growing crops have been harvested. 

The difficulties experienced by Agricultural Executive Com- 
mittees in dealing with cases of gross negligence and incompetence 
wf exemplified by a case in Durham. This farm was in a 
Mfoiionsly dilapidated condition, neither the owner nor the 
wtTipier (both of whom resided in the farmhouse) being capable 
afnrming it properly. The service' of Cultivation Notices had 
Mt the slightest effect, although the tenant was prosecuted and 
*d for negligence. The Comniittee also made unsuccessful 
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efforts to persuade the owner to let the farm to a capable te 
and finally, with the approval of the Ministry, took possession"' 
the land and began to cultivate it, the owner and occupier be' 
left in possession of the farmhouse. The owner and occ 
obstructed the Committee and threatened violence, and for ti|-' 
they were summoned and each fined 4125 and .£10 costs p] 
land has now been let by the Committee to a tenant wlio h- 
made good progress with the cultivation. ’ 

A farm of 216 acres in Kent was taken over early in igi' ■ 
a deplorable condition, having been occupied by a tenant wish 
no knowledge of farming. The tenant was anow('d to remain on 
the farm as foreman under the instructions of a anperviso- 
appointed by the Committee, and the Ministry’s technical expert 
reported in August, 11)18, that a “marvellous transfonnation " 
had taken place in the cultivation, in spite of the handicap of an 
inefficient foreman. The tenancy was subsequently determined 
and the farm is still in the hands of the Committee. 


In Warwickshire a farm of about 460 acres was taken in hand 
in 1917. 300 acres had not been farmed for thirty years and 
the land was overgrown with thorn bushes and infested witli 
rabbits. Prisoner of war labour was obtained, and under the 
efficient management of a member of the Executive Committee 
the whole farm was brought into a good state of cultivation. It 
has recently been sold, and out of the purchase money the 
Ministry has by arrangement been paid the sum of ,i'2.400. 
which will go to recoup the money expended in reclaiming and 
cultivating the land. 

Very successful results have attended the cultivation of a large 
area of derelict glebe land in Cambridgeshire. The proper treat- 
ment of this land was rendered very difficult by the absence oi 
buildings, and the land was overgrown with bushes and required 
a great deal of labour to bring it into cultivation. This has now 
been accompbshed, and excellent crops of com have been grown. 

In this and other cases where Agricultural Executive 
Committees have cultivated .derelict land, the value of their work 
has consisted in a large degree in exemplifying the practical 
application of scientific and up-to-date principles to the manage- 
ment of neglected and naturally poor land. 


Members and officers of Agricultural Executive Committees 
have given much time, as well as practical knowledge end ability. 
to the task of making a success of what has been, in many cases, 
a somewhat hazardous experiment, and it is confidently hoped 
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tha* under the difficult conditions which 

prevailed during the War, will have a permanent influence in 
raising the standard of cultivation in the districts where the 
possibilities of improvement have been demonatinted in a 
practical waj. 

It may be added that the area of land still in possession of 
\niiciiltiiral Executive Committees is about 32,000 acres, of 
,yi,icli 20,000 acres are farmed direct and 12,000 acres are let to 
tenants. A great part of the land will be given up next Michael- 
iPiig, The Agricultural Executive Committees, as such, will 
shortly disappear, and the powers which they now exercise on 
Iwhalf of the Ministry will be transferred to the County Agricul- 
tural Committees that have been recently set up under the 
Ministry of Agriculture and Fisheries Act, 1019. 
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FARMYARD MANURE: ITS MAKING 
AND USE.* 


Not many years ago it used to be the custom for certain repre- 
sentatives of agricultural science to extol the virtues of artifitiai 
manures, while farmers, on the other hand, stoutly maintained 
the superiority of farmyard manure. In recent years the position 
has changed. It is now the scientific worker who emphasises 
the importance of farmyard manure and the need for inakino 
and storing it properly. Farmyard m*mire and artificial feitp 
Users do not compete with one another ; they serve quite different 
purposes in the soil. No farmer can do without artificials, no 
matter how much farmy'ard manure he may have ct-lns disposal, 
and, conversely, no arable farmer, except iri a few special 
districts, would like to do without farmyard manure, even if he 
could have unlimited supplies of artificials at very low prices, 
The best results are always obtained on arable land by proper 
combinations of farmyard and artificial manures, although on 
grazing land farmyard manure may not act well. 

So far as is at present known, the effects produced by fnrmyanl 
manuro in the soil are three : — 

1. To supply nitrogen and potash to the plant. 

2. To improve the physical condition of the soil, and thr.s 
increase its capacity for. going into a good tilth arid for holding 
water. The effect of this is to steady the jield. 

3. To assist some of the micro-organisms of the toil; among 
other efl^ects, to benefit the clover crop. 

On!,v in the first of these is there any competition with artificial 
fertilisers, and e.ven here the competition is re.strictad, because 
artificials usually exert their full action on the crop to which 
they are applied, while farmyard manure doe,s not. 

The Constituents of Farmyard Manure.— 1 . — TTjc Exentim.— 
The animal excretions constitute an important part of Ihc ftiiii- 
ising material of farmyard manure. The urine is by far the most 
important — it is the chief source of the immediately beneficial 
part of the dung. The amount and value of the urine depend 
on the food and on the .animal ; urine contains the fertilising 
constituents of all the digested food which has neither been 
retained in the animal nor secreted in the milk. 

Its composition can be calculated, and this is done in deter- 
mining the inamirial value of foods, but the calculation never 

* Hopi-int (abririjrrd) of a Jiaper read by Dr. K. J. Russell, F.R.S., 
Rotbauisteil Ex[jerimeutal Station, at a meeting of the Farmers’ Club, 3Ist Maj, r . 
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out quite right, because its valuable oonstituents are so 
..jjlv decomposable that they are readily lost. 

ilthoagh the dry matter of the urine forms only aboujj 2 per 
cent, of the actual weight of the dung, it constitutes a much 
larger proportion of the weight of fertilising materials. A ton of 
(jmio contains about 12 to 16 lb. of nitrogen, of which about 4 to 
() lb . according to the amount of cake and corn fed, would come 

from the urine.:, 

■I The IJlter . — Straw is by far the commone.st litter, and it 
tornis the chief patt, by^weight, of farmyard manure. Broadly 
speaking, one ton of straw makes 4 tons of farmyard manure, 
but the additional 3 tons is very largely water, only a small part 
being excretory substances. Of 100 parts d farmyard 
laaiiurs made in a bullock yard 
75 are water. 

About 2 are solid coustituerits of tlie liquid excieiioijp. 

About 8 arc cunslitneiits of tlic solid txcietions. 

About 15 are constituents of the litter. 

Oil the basis of bulk, therefore., Utter is more impoLiant than 
iinytliing else, although not in other respects. Its chiei effect 
is that it forms the humus in the soil, and therefore helps to 
promote tilth and to improve the water-holding capacity. Unfor- 
tunately, its change into humus is expensive to the farmer in' 
that the organisms effecting the change take up valuable nitrogen 
[■ompoands from the urine that ought to have gone to reed the 
crop. 

The Making of Farmyard Manure.— Tlie simplest case is 
that of manure made from fatting bullocks in stalls or 
covered yards where the manure is of considerable value, 
and where pains are commonly taken to preserve it. 
Of euery 100 lb. of nitrogen fed to the animals, about 95 lb. 
|)ass into the manure — often about 45 to 60 lb. m the liquid 
and 50 ib. to 35 lb. in the solid excretions. The 45-60 lb. are in 
a form highly valuable to the plant. The decompesition pmoceBS, 
however, takes rather a heavy toll, in one way or ai'.other about 
15 lb., leaving 30 to 45 lb. in a form really useful to the 
plant. The nitrogen in the solid, and suci of this 15 lb. as is 
not altogetherjost, may at some time become useful to the plant, 
bat it does not count for much : only the 35 to 40 lb. balance 
can be relied upon to yield any profit. 

IVhen, as often happens, the manure is made in open yards, 
the loss becomes more serious. The minimum loss of 15 per 
cent, is exceeded, often much exceeded, and, as .always, it falls 
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on the most valuable part of the nitrogen. It is probahlv 
far wrong to suppose that the manure from a bullock retoivi''^^ 
3 lb. of cake and upwards per day is worth 15.s. or more “ 
month when made in a covered yard, but not more than som"^ 
10 s. or 12 s. per month when made in an open yard. For a herd 
of twenty bullocks, the loss in manurial value through hav' 
no roof to the 3 'ard may be any amount up to £5 per month 
It is often maintained, however, that some rain is necessary 
as otherwise the manure becomes too dry. While a certain 
amount of moistness is necessary, rain may seriously damage 
the manure by washing out some of its valuable constituents and 
by bringing about certain undesirable changes. It is probahlv 
better to keep rain away from the manure and to ensure suffi 
cient moisture by reducing the area over which the animals can 
wander, thus obtaining a high proportion of excretions amon'> 
the litter. The comfort and w-ell-being of the animals, however" 
must always be the first consideration. Periodically pumpinp 
liquid manure or water over the heap is not to be recommended 


Storage of Farmyard Manure.— In the matier of stora<re the 
Northern farmer has some advantages over his colleagiws in the 
South, one of which is that he can, as a rule, advantageously 
apply farmyard manure to his land in the spring. Manure made 
in the yards during winter can thus be hauled straight on to 
the land and ploughed in with reasonable certainty that this is 
the best thing to do. The Southern farmer, on the other hand, 
while he may be driven to spring applications of farmyard 
manure, would often obtain better results by applying the manure 
in the autumn. The storage of farmyard manure over the 
summer months thus becomes an important question. 

However carefully matters are arranged, directly the manure 
is drawn from the yards some of its really useful nitrogm— the 
30-lb. balance — begins to leak aw'ay. It forms part of ttie odour 
that gave the old farmers so much satisfaction. It enters largely 
into the black liquid, which, even in a well-conducted larm, is 
often seen draining away from the manure heap. Both smell 
and liquid are signs of leakage; bat they do not T-epresent the 
whole of the loss. It is wrong to suppose that matters can be 
put right by simply replacing the black liquid ; its very existence 
is a symptom that bigger losses are taking place. 

Many attempts have been made to obtain a reliable estimate of 
the amount thus lost. In experiments at Eothamsted the losses 
varied from 7 per cent, to 35 per cent, of the total nitrogen. A 
common loss was about 20 per cent., falling chiefly on the unne 
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jjitvogen. Assuming this latter figure were generally true— and 

have no reason for supposing otherwise — our 30 lb, of valuable 
nitrogen would soon be reduced to little more rtian 10 lb. — i.e., 
35 per cent, of the original nitrogen, or 75 per cent, of the most 
valuable portion, has disappeared. 

Loss in Farmyard Manure- — It has often been suggested that 
jiiiiiit- gypeurn, superphosphate, or other substance added to 
(hr maniire helps to reduce the loss by fixing aiumonla. The 
processes bringing about the loss, however, are too complex to 
ortcr any reasonable expectation of the discovery of a satisf letory 
fixer. 

It is difficult to form any estimate of the loss which occurs to 
ijrujyard manure over the whole country, but it must bo consi- 
derable. Taking the present consumption of straw in the farm 
buildings of the United Kingdom to be about 10,000,000 tons per 
annum, the production of farmyard manure would be 40,000,000 
tons, worth at present prices some £25,000,000 or more. The 
loss in making and storing the, manure heap is not less, but pro- 
bably more, than 20 per cent, of this, i.e., more than £5,000,000 
each year. 

This loss cannot altogether be avoided, because it is part of 
the cost of the necessary decomposition of the straw, but it can 
be much reduced. In experiments at Rothamsted the provision 
of shelter to keep ofi some of the rain much increased the effec- 
tiveness of the heap. 

Shelter can be provided in several ways. A layer of earth 
has proved effective, but it is not always convenient. Straw- 
thatched hurdles acted well in the trials. Placing the heap in a 
well-sheltered position is also helpful. 

-tt present prices it is probably safe to suppose that an amount 
from Is. to 5s. is added to the value of every ton of manure by 
providing shelter. 

The Feeding of Cake.— There has been considerable discussion 
as to the extent to which cake-feeding adds to the value of farm- 
yard manure. In recent experiments the additional value due 
to the cake was less than was expected, and the benefit of the 
cake was shown only in the first year, and not afterwards. The 
practical man, however, holds fast to cake-fed dung, and recent 
experiments at Rothamsted have shown a direction in which it 
®ay be superior to ordinary dung. The breaking up of the 
litter to form hunms is brought about by organisms which require 
the sort of nitrogen compounds that they would find in cake-fed 
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dung ; they would, therefore, be able to work more vigorous] 
in cake-fed dung than in ordinary dung, and hence would tend t 
produce better Boil conditions. ° 

The evidence indicates that cake feeding produces less benefit 
than might be expected on soils where plant food only is needed 
but more benefit on soils where additional humus is necessary 

Cow Manure. — The question of cow manure is complicated 1 
the necessity for aatisf 3 dng sanitary inspectors, and by the fay* 
that it is of poorer quality than bullock manure. 

The poverty of cow manure arises from the fact that a cow 
secretes a considefable proportion of the nitrogen of the digested 
food in the milk instead of passing all of it into the urine like 
a biilloclc. The urine is, therefore, weaker than in the case of 
bullocks, and there is a corresponding reduction in the value of 
the manure. 

On some of the Oxfordshire farms a big covered shed is built 
next the cattle-shed for the storage of manure. The principle is 
sound, but the plan is sometimes inconvenient in execution. In 
Cheshire one sees good dungsteads — roofs of corrugated iron 
carried on stout posts, and so placed that the dung can easily he 
tipped underneath and then compacted. These are' of grent 
value, hut care must be taken that the manure is sufficiently 
well compacted to prevent it becoming too dry. 

Cow manure, however, presents an interesting possibility, 
because so much of the liquid is or can be collected separately, 
and this should certain!}' be done wherever practicable. The 
liquid is very valuable, containing as a rule about 18 lb. to 
‘23 Ih. of nitrogen per 1,000 gallons, besides possessing a hiih 
potash value, 

A suitable dressing is 1,500 gallons per acre, and it serves 
excellently for seeds and as a spring application for winter oats 
or winter wheat. On an average each cow contributes about 
IJ gallons of urine per day,* which is worth about 2sl 6d. per 
month. The difficulty at present is to apply this material. 

Artificial Farmyard Manure.— As the bulk of farmyard 
manure is litter, and the valuable part of the residue is largely 
made up of liquid excretions, it is, not difficult for the scientific 
investigator to make an artificial farmyard manure from straw 
, and artificial fertilisers. This has been done at Eothamsted. 
and one or two tons of the product were tried oh the field. It is 


* Both at Wokipg ami atGarfortli, however, Collins gives 5 gallons containing 
4 lb. of drj matter as the figure for the north. 
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too eafly material will work out 

econtmiically in practice, but the principle is sound; it consists 
jo allo'nng the straw to decompose with formation of humus, and 
supplying the necessary nitrogen compound in the form of an 
amBoniiun salt. When the details are worked out the method 
ijjjv probably prove of interest in districts like the Eothings, in 
Fsscx, where quantities of straw are produced but no live stock 
is kept- y®* where farmyard manure ought to be used. 

Possibilities of Improvement.-^The possibilities of improving 
bullock manure lie in the following directions ; — 

1 , To make it in a covered yard, havdng sufficient beasts to 
];eep the manure moist. 

•2. To put it into the ground as soon as possible after the 
beasts are removed; but, if this is impossible, to make a tight 
(■lamp and provide some shelter by a layer of earth or by some 
oilier device. 

3. To avoid washing by rain or exposure to weather. 

The defects of the clamp, even when compacted and shel- 
tered, are recognised, and science has not yet said the last word 
as to the storage of manure ; but for the present it is the only 
practicable method, . 

The improvement of manure from cowsheds can he effected : — 

1, By collecting the liquid separately in a cement tank. 

■2. By storing the solid in a covered dungstead, to which can 
also be added manure from the horses. It is necessary to 
((impact the heap. Provision must also be made for a tank to 
collect drainage. 

The application of the liquid to the land, however, is a diffi- 
cult problem. The method of distributing the liquid over the 
farm by means of pipes has been tried, but has resulted in finan- 
cial loss. Something can be done by delivery from carts, but the 
most helpful line is the use of absorbents, w'hich is now being 
inveatigated at Bothamsted. This is an important problem, and 
it will grow in importance if the soiling system of keeping dairy 
cows develops in this country. 
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THE DECLINE IN SHEEP 
BREEDING. 

Sm Hbnby Rew, K.C.B. 

’'The subject I am invited to bring before you for discussion 
is that of “the depletion of the breeding flocks of the country 
and the lessened production of cereal food resulting therefrom ” 
That is a practical subject, and I need not say that I have no 
pretension to speak upon it from a practical standpoint. But 
the subject also involves the consideration of statistical facts and 
economic tendencies to which I have given some attention, and 
it is to these that I shall confine myself in the hope that thev 
may be of some help in the subsequent discussion. 

Decrease in Numbers.—It is a sound principle— not invariably 
adopted in public controversy — ^to ascertain the facts before 
drawing conclusions. That there has been a reduction in the 
number of sheep in this country is notoricrus ; but it is desirable 
at the outset to obtain some measure of its extent. The agricul- 
tural returns which are collected annually in June afford the only 
measure we have, and they give u^the number of sheep in tlie 
country year by year for over fifty years. If we summarise 
those returns in quinquennial periods we find that the total stock 
of sheep in Great Britain has varied as follows, the numbers 
representing millions : — 


1870-4 


• 28-6 

1895-9 



26*6 

1875-9 


28-4 

1900-4 



25*11 

1880-4 


25*8 

1905-9 



20*3 

1885-9 


25*8 

1910-4 



25*4 

1800-4 


• 27*6 

1915-9 



23*7 


Leaving out of account the war period, which we will consider 
later, these figures would seem to indicate not only that the 
flocks of the country after the disasters of the early ‘ ‘ eighties 
never recovered the position which they held in the ‘ ‘ seventies, 
but that during the present century they had fallen substantiallv 
below the standard of the “ nineties.” There is, however, a 
disturbing element which materially affects a comparison over a 
long period of returns which represent the enumeration at a fixea 
date each year of the total number of sheep then living. The age 
at which sheep are slaughtered is on the average now consiner- 

* An adflresw delirereil at the Darlington Conference of the Natiousil slictp 
Breeders.’ Abwxiiation on 29th June, 1920. 
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Uv less than it was fifty years ago. The fonr-year-old wether 
■iJfli used to represent the highest standard of mutton produc- 
tion is now very seldom seen at table, and probably would not be 
' pj.,n-,iatcd by the present generation if it were. Early maturity 
been adopted as a principle which suited at once the interest 
it tilt’ producer and the taste of the consumer. It is evident, 
honi'VPV. that with the progressive adoption of this principle the 
iiuinliei' of sheep returned each year would decrease, even 
ilthouii'h the actual number bred were maintained. Since 1893 
the iumiial returns have given the number of breeding ewes 
itpai'iitely f™ni other sheep. The average numbers of ewes so 
rdmnc'd during the past 25 years, in millions, were ; — 


1895-9 .... ... 

100 

1900-4 

10-1 

1905-9 

lO'S 

1910-4 

10-1 

1915-9 

O'O 


It will be seen that the breeding flock in the five years before 
the War, though showing some decline as compared with the 
ineccding five years, had been fairly maintained at the level of 
the ten years previous. In fact, if the returns are examined 
iviu bv year it appears that tlie number of breeding ewes in each 
Ilf the three years 1908-10 was higher than in any year for which 
,ve have records, and that although the number fell from a maxi- 
nuim of 10,810,000 in 1909 to a minimum of 9,013.000 in 1913, 
ilk' re were signs of recovery when the War broke out, and 
isit-liiilf of the loss had been made good by June, 1916. 


Effects of the War. — This brings us to a consideratioii of the 
,-tieels of the War upon shcep-breeding and to the question as it 
now (oiifrouts us. The returns for June, 1914, represent the 
l)!u-v.ar position, and it will be useful to state the figures for that 
) 0 iU' and for each succeeding year up to 1919, the returns for the 
piV'jinit year being not yet available. 

The iiijmber of breeding ewes and of other sheep, with the 
total Htuined for Great Britain in each of these j'ears, the figures 
kCain lepresenting millions, were : — 



Ejces, 

Other SitrejL 

Total. 

1911 ... 

9-8 ... 

14-5 ... 

24'3 

1915 ... 

9-9 

14-7 ... 

24-6 

19111 ... 

... 101 

M-9 ... 

2a'0 

1917 ... 

9-9 

141 ... 

24'0 

1919 ... 

9-5 

133 ... 

23-4 

1919 ... 

8-6 

1-2-9 ... 

21-5 
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Up to June, 1917, there was no cause for alarm, as althouoi, 
there had been a reduction of a million in the total, the breedinct 
flock had been but slightly affected, and was indeed slightly 
than in 1914. The serious depletion commenced after .Junp 
1917, and in two years the total number of sheep declined tv 
10 per cent, and, what is more ominous, the breeding eves 
decreased by over 13 per cent. 

• I have already indicated that the number of sheep in 
country has always been subject to considerable fluctuations 
attributable to the effect of season on the lambing and on the 
supply of keep, to the trend of prices for mutton and wool, and 
sometimes to the outbreak of disease. In the two years 1879.81 
for instance, we lost million sheep, mainly as the result of 
bad seasons and disease. But it is evident that we must look 
further for the cause of the losses since 1917. 

There are three factors to which the recent decline of shepp 
breeding has been attributed ; all of them are exception,')! nnd 
are due to the War. 

1. — Special economic conditions. 

2. — Control of prices, distribution and sale by the State. 

8. — Extension of arable cultivation. 

Control.— Abnormal economic conditions arose, of course, ns 
soon as war broke out in 1914, and farming difficulties commenced 
early in 1915, when the shortage of labour and increased cost of 
feeding stuffs began to be felt. These difficulties progressively 
increased and became no dmibt substantially greater after June, 
1917, than before. It was, however, at that period that the two 
other factors were introduced. The “ plough policy ” began to 
operate in the early part of 1917, maximum prices for mutton 
were fixed in September of that year, and in January, 1918, the 
official control of the sale and distribution of sheep commenced. 

I do not propose to discuss the details of the control iniposcd 
by the State on the sheep-breeding industry. The system 
adopted was, of course, subject to some criticism on the ground 
that it might have been carried out in a different way with better 
advantage and less disturbance. Any system of the kind hastily 
improvised and necessarily entrusted to a large number of 
individuals temporarily engaged in administrative work of a 
novel character must in any case have had defects. Possibly 
experience might in the course of time have suggested improve- 
ments in detail and a better system might have been evolved. 
It is well, however, to be quite clear on this point and to rccog- 
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jjjge that under the most perfect administrative system of control 
could be devised the fundamental fact remains, that State 
limitahon of prices and official control of distribution means, 
■ind most inevitably mean, the discouragement of breeding. In 
ssviiif.' this I do not suggest that State control was unwise or was 
not required in the national interests under the circumstancea 
of the time. The decision to fix maximum prices was a political 
Jeeisiou. and in the case of sheep it was considered that official 
control of supplies and distribution was consequential on the 
filing of maximum prices. I am not attempting to argue that 
issue, but it seems to me highly important to realise that any 
attemut to justify the system on the ground that it tended to 
iiiaiiitain liome supplies must fail. 

I am well aware that the intervention of the State for 
the object of maintaining our flocks and herds was advo- 
cated. not only by the public, but even by farmers themselves. 
;'t various times during the War. Pressure to take action in 
fhis direction and for this purpose began even in the autumn 
r( 1914 , and was very persistent in 1915 and in later years. 
In regard to the sheep-breeding industry the demand for 
restrictions on the slaughter of lambs or of ewes was from time 
to time clamorous. No doubt such demands had a plausible 
aspect to those who took only short views. But they overlooked 
the real point on which the maintenance of breeding depends. 
The question which determines whether the sheep stock of the 
country (apart from seasonal and accidental fluctuations) will 
incre.ase or decrease is the decision of flockmasters every year 
as to the number of ewes they will put to the ram. If by some' 
ai'bitrarv decree they are compelled to sell off fewer sheep at a 
certain age or at a certain time than they would otherwise have 
done in the ordinary conduct of their business, their plans for 
making up the ewe flock will he altered, and the net result over 
the wiiolo country will be that fewer ewes will be put to the ram 
and the stock of sheep will be consequently reduced. The fact 
is. that from the point of view of maintaining the flocks of the 
country the State must do one of two things — it must either leave- 
the business alone or control it altogether. If the State chose 
to take over the management of all the flocks, with all that this- 
implies, it could then determine — regardless of economic consi- 
derations — how many ewes should be put to the ram each year, 
and thus' control production, so far as Nature allows. But unless 
it IS prepared to do this the control of prices and of distrihutioo 
must in the long run reduce the number of sheep kept. 


D- 
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Comparison of Decline in Grass and Arable Districts— 
Whatever may be the causes of the serious reduction in the 
number of sheep which we are considering, it is clear that their 
effects have been much more marked in some districts than in 
others. Speaking generally, the arable counties have lost most 
heavily. Without going into details for each county it «iii 
suffice to compare the returns for two groups of half a dozen 
representative arable and grass counties. For the arable group 
let us take Cambridge, Essex, Lincoln, Norfolk, Suffolk, and the 
East Riding, in each of which the proportion of arable is between 
two-thirds and four-fifths of the farmed land. Eor the grass 
group let us take Hereford, Leicester, Northumberland. 
Somerset, Stafford and Warwick, in each of which the. proportion 
of arable is one-third or less. So as to get a broad view let ns 
take the year 1912, when the total number of sheep in the 
country was just over 25,000,000 and the breeding ewes 
10,120,000. This represents a fair basis, rather on the low side, 
for what may be termed the normal stock of the country. In 
that year the two groups of counties I have chosen had each 
about 2J million sheep. In 1919 the sheep in the arable 
counties had been reduced by 28 per cent., and in the grass 
counties by 13 per cent., while the arable land in the former 
group had been increased by 3 per cent, and in the latter group 
by 16 per cent. The Down ” counties, Dorset, Hampshire 
and Wiltshire, which would not fall expressly into either group, 
but form a typical sheep-hreeding district, show in the same 
period a reduction of no less than 87 per cent, in their total 
sheep stock, the increase of arable land being 4 per cent. 

On a superficial view of these figures it might be argued th.it 
an extension of the arable area involves a reduction in the 
number of sheep. That this would be a fallacy needs no argu- 
ment from me before an assembly such as this. Not only ia 
arable land necessary for the intensive production of mutton and 
lamb, but conversely, the keeping of sheep is, under noninl 
conditions in this country, the most effective and economical 
means of keeping many classes of land under the plough and of 
maintaining and extending the area under cereal crops. If tins 
fact appears to have been disproved by the fact that slioep 
declined while arable land increased, the explanation is to he 
found mainly in the incidents of control. While the cost of 
production increased on arable land to a much greater extbnt 
than on grass land, the arable sheep farmer was prevented fiom 
obtaining the higher prices for the lamb and mutton be produce 
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,vhith they would have fetched in a free market. The relative 
VLiliu’S of farm produce being abnormal, it was often more profit- 
able to sell fodder crops as hay than to feed them to sheep, or to 
substitiito CO™ cop® ^0'^ fodder crops on land which would other- 
wise iiave helped to maintain the flock-. I am, however, ven- 
turing upon practical questions which are better left to be dealt 
with in the discussion. 

jii conclusion, I will add only that if the importance of extend- 
ii'u the arable area and increasing the production of cereals is 
recognised by the nation, it must also be recognised that one of 
the means which will assist in securing that end is to ensure that 
(I'lifidencc is restored to the sheep-breeding interest, which has 
for generations been in a large degree the mainstay of British 
agriculture. 
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OPEN-AIR PIG-KEEPING. 


The system of open-air pig-keeping has been carried out 
successfully at Tiptree, in Essex, by Messrs. Wilkin & Son, Ltd. 
who run a considerable herd of pedigree Large Blacks. The 
greater part of the ground (poor London clay) over which they 
run had long been allowed to fall into a bad condition, and when 
it was acquired a few years ago by Messrs. Wilkin, was nut 
capable of raising good crops. To the pigs was entnisted the 
task of mending the land. 

The animals are penned either with iron hurdles or chestnut 
pales, and Mr. S. Wilkin, who is in charge of the herd, finds 
that one acre will carry ten pigs for six months. Their shelter 
is of the slightest, either a three-wheeled hut which can be 
moved readily from one part of a field to another, nr lim-dles 
supported by posts and covered with some rough thatching 
material. The system of handling is to run and fold the stores 
and gilts like sheep and to run the sows in the pastures in tharge 
of one foreman. The pigs are allowed' to farrow in the open 
without attendance, and so far without casualty. They are 
kept as much as possible in even sizes and fed at several Irouglis. 
so that all may obtain a fair share of the small moiisuro ('f con- 
centrates given to them. Breeding is so arranged that the sows 
farrow in January and July, the theory being that the January- 
born pig is able to take advantage of the spring weather, and 
the July-born pig is able to grow strong before winter begins. 
For sows with a litter, up to 7 lb. a day of conceutr,ited food are 
allowed. No ringing is practised; the pigs are not fed before 
being turned out, and being hungry and having plenty of space 
to cover do not trouble to root. 

The methods of cultivation' used are those that are often 
associated with the name of Mr. Wibberley, cateh crops being 
raised throughout the year for the benefit of the herd. Eape. kale 
and clover seem to be the most useful food. Rye and tares are 
also used, but are not so much in favour. Mr. Wilkin claims 


that pigs graze more closely than sheep. 

The meal ration consists of 40 per cent, palm-kernel meal. 
10 per cent, fish meal, 'and 50 per cent, of such offals as 
are in the market. Pigs bom at midsummer , 1913. "in- 
tered in November, December and J anuary on rape with 4 4b. 
per head daily of the mixed meal and a fresh fold of rape 
every third day. In February they were put into an urch-ri 
under fruit trees and had an extra ration of 2 Ih. of beans erei) 
week. In March they were run over young wheat and wui'i' 




Fig. 2. — Fold on Ked Clover. 
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,js during the middle of each day. At 1 p.m. they 
Jere brought home and fed with a 4-lb. ration of the mixed 
ujpjl. In April and May they were folded on rye, and ate it 
fltf much closer than sheep did. When it was not possible to 
'old thcni for a time during the winter, they received, in r.ddition 
fo I lb. of mixed meal, a few peas or beans. A 7-lb. i-ation for 
.;inv3 with litters appears to be the maximum allowance. 

One of the most important factors in connection with this 
open-air pig-keeping is, of course, the benefit to the land, 
'ji, Wilkin claims that he can grow very heavy crops of corn, and 
{hat the whole agricultural position has been greatly improved. 
Before turning the pigs on, the land had to be cleaned and culti- 
vated at a cost of more than double the purchase price, which, how- 
ever, was very low. That the pigs respond to these conditions of 
ojien-air treatment there can be no possible doubt. Mr. Wilkin 
tlaims that many five-month gilts folded on rape and clover, 
with a 3-lb. daily ration, are fat enough to kill. The early 
.fnnuary gilts farrow when 13 months old. There have 
boen no cases of tubercle, and there have been no deaths in 
faiTOwing. Ordinary winter weather has had no bad effects, and 
sows have farrowed quite successfully under hedges in January. 

k table showing feeding methods, material and prices is 
appended : — . 



Ration per Pig 
per' Week. 

Cost of Meals and Peas 
per Pig per Week. 


Meal. 

Peas. 

Meal. 

Peas. 

Total. 


lb. 

Oxley 

TMl. 

3. d. 

A 

S. (1. 

Gilts. 20 weeks on CIotct 

7 

4 

0 10^ 

10 

1 H 

Gilts, 12 to 14 weeks on 
Vetches 

U 

Calxe^ Pnslnre. 

H ! 1 9 

3i 

2 ('f 

i-j Gilts in-pjj?j on Mustard 
and Rape 

28 

Park Ifh} 

fli. 

3 6 


3 6 

Sows in-pig and with litteif. 

*19 

- 

G 1.1 


6 Ij 

.■’■5 Stoi-es, Boars and Hogs, 
Kto. Grass and Clover 

21 

Fifihl. 

n 1 2 n 

3i 

2 11.1 


of Meal. 

Meal 

Barley Meal 

Miililliags ___ 

Balm Kernel Meal 
Maize Germ Meal 


Price per Tcm. 
£ s. 


Price per Lb, 
d. 

2-3 

2-5 

To 


Percentaf/e uml 
in Mixture. 

10 per cent. 

20 

20 

40 

10 


22 0 
24 0 

14 0 

7 10 

16 10 17 

100 lb. of abo^c mixture costs 12s. 6cl. 
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ECONOMIC POSITION OF THE 
POULTRY INDUSTRY. 

Edwaed Beown, P.L.S. 

The poultry industry has made great progress during the ijgj 
six years. Those who were engaged in the business o£ poultry 
keeping before the War, and continued under the trying condi 
tions of shortage in feeding stuffs, are rewarded by the more 
favourable situation now existing. Even those branches of 
poultry keeping which were regarded as more or less experi- 
mental seem now to have established themselves, and there is a 
clearer appreciation of the food value of eggs and poultry than 
was the case before the War. 

Eggs have increased in price to a greater degree than most 
other regular articles of food, and what has been of great import- 
ance to the producer is that prices have been high in the spriu" 
and summer months when production is at the maximum. The 
prices of poultry, however, have not advanced to an equal extent, 
although the price of ordinary farm fowls- increased more than 
for specially fattened kinds. During the early days of the Wav 
there was almost an entire cessation in the demand for fatted 
poultry, and as a consequence fattening plants reduced their 
output. With the shortage in feeding stuffs in 1917 onwards, 
the trade became unprofitable, and as a result of the fixing ot 
maximum prices at a little more than 100 per cent, 
higher than the pre-war rates for poultry of fine quality, a 
considerable number of poultry fatteners in Sussex and West 
Kent went out of business. At present there is little prospect 
of the restoration of the industry on a large scale, as there is 
not sufficient margin between cost of production and the, market 
returns, to provide an adequate profit. 

Tho raising of ducklings for market has also suffered to an 
equal if not greater extent. Geese, on the other hand, have 
grown somewhat in favour, regaining among industrial workers 
a measure of the popularity they had many years ago. No actual 
figures are available as to the reduction in the number of turkeys 
raised in recent years. As they are essentially farm stock, the 
extra cost of feeding and raising has not been so great as in 
other branches of poultry keeping, and the chief reason for the 
decrease which has occurred appears to bo that farmers have 
found other undertakings more profitable. It should, however, 
be possible to raise the breeding of turkeys to its former position 
within a comparatively short period. 
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As an indication of values of eggs and poultry, the following 
iiides figures of prices, taken from the Weekly Market Returns 
the Ministry of Agriculture for certain months of the years 
] 913-1919, are given. 

INDEX NUMBERS OF LONDON PRICES. 


Eggs. 



1913. 

1914. 

1915. 

1916. 

1617. 

1918. 

1919. 

February ... 

100 

100 

125 

142 

208 

324 

430 

M.iy 

100 

100 

120 

147 

211 

378 

,350 

August ... 

100 

105 

122 

153 

210 

3G6 

335 

November... 

100 

106 

120 

155 

197 

324 

204 




Poulfrg. 





Fc'lirnary ... 

100 

99 

97 

115 

1,32 

220 

211 

May 

100 

100 

107 

128 

141 

252 

212 

August ... 

lOO 

95 

103 

127 

146 

246 

22+ 

Noveiuber... 

100 

89 

108 

128 

1,57 

225 

212 


The main factors in the increased prices of eggs and poultry, 
especially the former, are the great decrease of imported supplies. 
The following table, prepared from figures given in the Trade 
and Xavigation Returns of the Board of Trade, gives the relative 
quantities of eggs and poultry imported in 1913 and 1919 respec- 
tively. In 1918 overseas supplies of eggs were about half the 
quantity of the imports during 1919. 


ImporU. 

Eggit, in 'fltov^aiuh of 


CoHutnj. 

Ot. 

Patdtr^y dfi(ul (i)b cwt.) 


1913. 

1919. 

1913. 

1919. 

llu^KUl 

11,463 


119.944 

8 

lieninnrk 

4,265 


— 

— 

(iornuiny 

514 

— 

— 

— 

Xctherhmds 

977 

_ 

— 

— 

France 

702 

6 

31.175 

3.083 

Italy 

846 

— 

~ 

__ 

Austria-Himgary 

884 

— 

26,674 


U.S. of limei'ica 

6 

],409 

54,242 

100,512 

bg.VPt 

1,096 

7511 



— 

Canada ... 

2 

1,177 

... — 

_ 

OllierConntries... 

835 

355 

46,430 

43,964 


21,580 

5,644 

278,465 

147,567 

Deci easc per cent. 



73-8 



47-0 


* A i^Teat hundred of ej/gs=120. 
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So far as prices are concerned, the average declared values* 
per unit of all imports 'work out as follows 

191S. 1919. 

Eggs, per great hundred 8«. lOJd. 30s. ... 24.^^ 

Poultry, dead, per cwt. ... 68*. 7d. 207*. Id. ... 202 

.How far we may anticipate' that imported supplies of eggs ariil 
poultry will increase to ai^ great extent is a problem for consi 
deration. It will naturally be determined by the extent to which 
foreign countries will be able to recover their former output 
and the increase in the number of poultry kept in this eountrv 
both for eggs, breeding and table purposes. The question cf 
price and demand will necessarily be involved in the considera- 
tion of this problem. 

In 1913, more than 94 per cent, of eggs imported into 
the United Kingdom were received from European countiies, 
The future position must largely he determined by the extent 
to which this trade can recover, and a brief survey of the posi- 
tion in various countries may be instructive. 

In 1913, 58 per cent, of the total imports of eggs into the 
United Kingdom were received from Eussia. The prospects ol 
export from Eussia being revived are small, and as Germany 
was the largest buyer of Eussian eggs and poultry before 'the 
War, it is probable that when trade is resumed again the bulk 
of supplies will find their way to that country. 

In 1913, Danish eggs represented 19.76 per cent, of our total 
imports, but as a result of the War the number of fowls kept 
in Denmark have largely declined. Although in 1919 
imports of Danish eggs consisted of 29 per cent, of the total 
imports of this commodity into the United Kingdom, the actnal 
quantities received were les.s by 64 per cent, than in 1913. 
In pre-war days large quantities of Eussian eggs were imported 
for consumption in Denmark, and in consequence of the cess.i- 
tion of this source of supply there has been a reduction in the 
quantity of home produce available for export. A rapid increase 
may be anticipated, although the prices obtainable in Germany 
may lead to a greater proportion being sent to that country. 

The position in Holland is very similar. In 1913, 4J per cent, 
of the total imports of eggs into the United Kingdom came from 
that country. In 1919 this figure has been reduced to only a 
small fraction of 1 per cent. It may be anticipated, however, 
that production will be rapidly increased, although Germany ia 

* The ileclared value is the value (cost, insuianco, freight) aa declared to th; 
Onstoms Officers at the port of arrivah 
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litely ® serious competitor for supplies. Formerly, all 
yirp'kis poultry from Holland went to that country. 

In 1913 France was responsible for ^ per cent, of the eggs 
imported into the United Kingdom, whereas in 1919 the 
supplies from this source were insignificant. The margin of 
,ag 3 and poultry available for export was always relatively 
mnall, owing to high consumption at home, and it does not seem 
iiteiy that any great supplies will be derived from this source. 

I’he three countries which have sent the greatest volume of 
supplies since 1914 are Egypt, Canada and the United States of 
America. As far as can be anticipated, imports of eggs from 
Canada and Egypt will continue, unless prices fall very heavily, 
Inrt it is unlikely that the United States will under normal condi- 
tions ship eggs to the same extent as during the War, although 
she may maintain export of poultry. The imports of eggs in 
l;il9 from Egypt, Canada and the United States only repre- 
Mited 17 per cent, of the total imports in 1918, so that they do 
not present a serious factor in competition with the home 
market. 

Large as were the imports in 1913, the actual quantities rela- 
tively to the population were small. Before the War 56 eggs 
per head of the population were imported, while in 1918 and 
1919 the imports were respectively 7 and 14 eggs per head. 
There is therefore not only an imperative need for production 
to meet the shortage of imported supplies, hut also to provide 
lor an anticipated increased demand. At the last poultry census 
of which a report has been published (1908), there was only about 
three-quarters of an adult fowl per acre of cultivated land in 
Kngland and Wales. In the opinion of the writer an increase of 
iil)ont one and one-third of the total number of adult fowls would 
make up for the reduction in imports. 

The extent of the change since 1908 cannot be estimated, 
n 1917, when feed began to be scarce and dear, there was 
probably some reduction in the number of poultry maintained, 

'll at the present time it is likely that an increased number of 
people are keeping poultry as compared with the number before 


Extension of production would be most easily attained upon 
and the number of farm poultry could probably be 
or 17 f *''«8fold without causing displacement of other stock 

amount of 

offeodlnr poultry on an open range, the costs 

most oon® are comparatively low, and this is tho 

aomre and profitable method of production, whether of 
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eggs or table poultry. Its weakness is in its low winter outpiit ot 
eggs, hut all the signs indicate that farm poultry will be more 
profitable in the future than in the past. 

One of the effects of the War has been to stabilise commercial 
poultry farming for egg production. This branch of the indnstn- 
has now assumed a firmer position, owing to the more general 
adoption of proper methods and to the enhanced prices whit], 
are obtained for produce. Great progress has been made and 
will most likely continue to he made, but there is yet much to 
learn. Many problems are unsolved. Results will largely depend 
upon a higher average production. The principal difficidtv 
for those taking up the business at the present time arises from 
the high cost of equipment, and until prices of materials fall 
very considerably capital expenditure will be heavy. Domestic 
poultry, whether owned by residents in towns or country, have 
increased largely of late years. Small individually, in the 
aggregate this source of supply is very appreciable, and is capable 
of enormous extension. Economically, this aspect of the industry 
is one of the most promising. 

The high prices obtainable for stock may be held to have 
considerably strengthened the position of breeding farms, 
Prices have increased by 200 to 400 per cent., and there is a 
considerable demand. Poultry breeding, which was always the 
best paying branch of the poultry industry, has during the last 
three years attained still greater importance. The day-old chick 
trade has also increased very largely, and more breeding farms 
and hatching stations are likely to be required as poultry keeping 
increases. It may also be mentioned that the importance of 
paying regard to utilitarian qualities in exhibition poultry is iioiv 
recognised to a greater extent. 

During recent years knowledge of the principles underlying 
poultry breeding and management has been acquired as the 
result of wider experience and more careful study of the problems 
involved. There is, however, still a comparative lack of know- 
ledge, and in particular there is need for the extension and 
development of scientific experimental work, and inquiry into 
the causes and prevention of disease. The two main purposes 
of the promised National Poultry Institute should be (11 expwi^ 
mental work of the nature indicated ; and (2) the training c 
Instructors, who in turn will be able to teach farmers an 
managers of, or workers on, larger poultry farms advanced an 
more profitable methods. Efificient training and instruction 
among our rural population, both men and women, as assistan ^ 
to farmers and others, is required. 
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UTILITY RABBIT KEEPING AT 
PUBLIC INSTITUTIONS. 

1912? B8 a result of tlie study of notes on rabbit keeping 
issued by the Board of Agriculture, the authorities at a hospital 
j,i the south-east of England decided to test the possibilities of 
rearing rabbits. It was felt that the large amount of waste food- 
stuff h’ft hospital would offer special facilities for the 

fseding of the rabbits, and that the undertaking would thus be a 
means of assisting in the general economy of the establishment. 

if the experiment proved a success, the lessons might 
jd've to encourage similar Public Institutions in the country to 
take np work of a like nature. As the initial stock for the 
rxpei'iiucnt, thirteen does and one buck were purchased. The 
following notes have been contributed by the Steward of the 
Public Institution referred to 

Daring the first year the rabbits were all housed in hutches 
made at the Institution. With a view to effecting economies in 
fspenditnre on equipment, however, it was later decided to pro- 
ceed as much as possible on outdoor methods, and an attempt 
was made to extend the rahbitry by means of a warren. 

To this end a small gravel pit with a sloping run loading to a 
partially shaded plateau was utilised. The pit was sheltered 
on one side by a thatched “ lean-to,” and on the other by tree 
trirats and brambles. The rabbits placed in this area increased 
in numbers, and surplus stock were from time to time removed, 
kit after some months they were attacked by disease and the 
ispcriment was discontinued. 

Breeding and rearing have since been confined to the hutch 
system, ordinary hutches being used for breeding, and long, wire- 
kiKomed ones for the rearing of young rabbits. The latter 
luitthes have the disadvantage of being rather w'asteful of straw, 
kit this disadvantage is more than counterbalanced by the, small 
..iiioimt of labour necessary to keep the hutch clean and the fact 
that the floor is always in a dry condition. 

Value of Produce.— During the year ended 31st March, 1915, 
in spite of inexperience at the initial stages and the severe check 
'weived as a result of the outdoor experiments, 1,481 lb. of meat 
Wre produced for home consumption, and 1,715 lb. in 1916. 

■ast year (1919) the rabbits reared produced over 4,000 lb. of 

meat. 

The cost of feeding during the years ended 31st March, 1919, 
® 31st March, 1920, was £42 and £88, respectively, and the 
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value of the returns in the form of meat and other produce 
estimated as ^88 and i£187. A portion of these amounts 
received from the sale of skins. ““ 


The above profits were made from cross-bred PlBmish-heViaj), 
and pure-bred Belgians. They would probably have been 
larger had the best fur-producing breeds been kept irom th 
:start, as the pelts from these are now commanding ■, i,- i* 
price in the market. " 


Breeds- — From the writer’s experience lai^er types of rail - 
f Flemish Giant, or Flemish-Belgian crossbred) .are not jf' 
profitable as some of the newer breeds. At present, on aceoun* 
of the high prices obtainable for pelts, the production of a lai-nc ■ 
type of Silver Grey and the breeding of Havanas and Bcveivns 
has been adopted in preference to utility rabbits. Of these th" 
Silver Grey and Havanas mature earliest. 

If cross-bred does are used it is desirable to mate with small, 
boned cobby bucks, such as Silvers, Dutch and Havanas, as the 
progeny of these crosses are preferable for fattening and produce 
a minimum of offal. Of the pure-bred crosses, apart from the 
question of pelt, the Belgian Hare doe crossed vrith a Silviv 
Brown buck is, in the opinion of most judges, the beet cross. 


Feeding.— A medium-sized doe (7 lb.) with a. litter of ‘ a 
fortnight old should do well during the winter months on a daily 
-I'ation of ; — 

6 oz. Bran. 

1 „ Fish Meal. 

8 „ Green Food. 

1 „ Hay. 

If it is desired during the winter to force the yfoungsters fo: 
killing at 16 weeks old, single fattening pens for housing are 
preferable. 

For the medium-boned varieties (Beveren) a suitable daily 
ration is : — 

1 oz. Bran, 

1 „ Fish Meal. 

8 „ Green Food. 

1 Hay. 

A breeding doe during the winter will thrive on. a daily ration 
of ; — 

3 oz. Bran. 

^ ,, Fish Meal. 

1 „ Hay and a fairly plentiful supply of green food. 

Well-grown 8-week youngsters will thrive from March to 
August on ad Uh. supplies of succulent green food, with a mini- 
mum of lb., supplemented by 1^ oz. of hay. Water shouki 
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jiv-ivs be placed in the hutches, and grasses should be gathered 

jfop'open spots. 



flG. 1. 


Hutches. — Bacon boxes are easily converted into hutches, and 
M at present obtainable at prices ranging from 28. 6d. to 8s. 6d. 
each. Wire and felt are additional items of expenditure. 

The outlay may be cheapened and space economised by- 
making single hutches in sets of three (Fig. 1). It is found: 
better to have a breeding section in each hutch, instead of loose- 
nest boxes. Fattening pens can be made from sugar boxes and. 
feed in tiers to suit the space available. The writer has found 
that a set of' nine compartments (Fig. 2) is the most convenient, 
for handling. 
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Some protection is necessary against rain or snow during tlr. 
winter months, and condemned waterproof sheeting lias lieiii 
used for this purpose. The only objection to such sheeting is 
that it is untidy. Shutter boards with ventilation holes look 
better, but are more difficult to control. The insides of all tlio 
hutches should be periodically liinewashed. 

Feeding troughs have been made from old boxes at the Insti 
tutinn, but as the rabbits usually nibble these away very quicklv. 
flanged earthenware pots are now used. These pots cost less 
than 6d. each. 

Breeding.— The writer has found it advisable to fix a card on 
each hutch to record the date that the doe is due to litter and 
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,,u-ticTilars as to procluctiveness and mothering value. Fat does 
seklom of value for breeding. All does should be examined 
KfoiT mating, for vent disease. The best does for breeding 
purposes in the winter are those retained from spring litters of 
ijiP same year. Does must be taken to the hutch of the buck ; 
,’ot rice satisfactory mating the doe should 

Mnineeliately be taken back to her hutch. Nothing is gained by 
a jfC'Oml mating. Only healthy does should be used for breed- 
j.iji, and the youngsters from the htter which make the most 
rapid growth should be retained for the purpose. 

Xhe writer would advise beginners to purchase at the com- 
iiieiicemeiit only a few does and a really good buck of the breed 
Jfcided upon. In the case of a Public Institution it is possible 
that one or more members of the staff may possess a knowledge 
Ilf rabbit keeping, in which ease he should instruct those who 
would have the care of the stock in the principles of the subject. 

In concdiision, it may be stated that the addition of rabbits to 
the utility live stock kept on the premises in question has pro- 
vided not only open-air recreation and interesting work for a 
liiiiiiber of the inmates, but also a ready supply of meat, which 
has gi^en a welcome variety to the menus of both staff and 
patients. Bearing in mind the urgent necessity for increasing 
oiir lioine production of food, the huge quantities of rabbits 
aniiiwlly imported, and the fur shortage, and having regard also 
:o the exceptional facilities which a Public Institution possesses 
Icr the profitable rearing of rabbits, the keeping of such live 
dnti: 18 well deserving of careful consideration, and may be 
upon all those concerned. Apart from the advantages in 
the trav of food, the financial returns from the undertaking 
%cnld mean a corresponding reduction in the burden of the loca'l 
rates, and the idea might properly commend itself to local 
iiitlioritieg on these grounds. 
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BUILDINGS FOR SMALL HOLDERS; 

EXPERIMENTS IN ADAPTATION. 

Captain S. Douglas Meadows. 

In these days of soaring prices, when established pre-war 
ideas as to building costs have become obsolete, it behoves 
everyone interested in the equipment of the new small holdings 
which are being created under the Government’s Scheme of 
Land Settlement for ex-Service men to test every means which 
might suggest itself for carrying out building operations on the 
most economic lines, consistent with efficiency. Any existing 
buildings which by alteration, and possibly addition, can be 
adapted to the purpose in view should be utilised to the fullest 
possible extent. 

In the case of farm buildings, it is particularly necessary that 
the fullest advantage should be taken of any existing buildings 
which can serve any useful purpose in a new scheme of equip- 
ment. The isolated position of most farms, and the absence of 
good roads to them, make haulage of building materials a 
considerable item of cost, and the adaptation of these existing 
buildings is a far cheaper proposition than the provision of new 
equipment would be. 

Old farm buildings are generally of the rambling type, and do 
not appear to have been designed on any definite principle. 
They are often spread over a wide area of land that could be 
more profitably utilised in other ways, and they are rarely built 
square in themselves or with each other. A good deal of space 
is wasted in this manner which could be utilised to some purpose 
by a little thought and ingenuity in the adaptation of the build- 
ings. Waste space, cumbersome and rambling buildings, 
although they may be picturesque in appearance, are uneconomic 
in the pressing needs of up-to-date farming. Buildings must be 
judged only from the point of view of their efficiency, and 
beauty in artistic design should be made to conform to this 
consideration. 
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On a great many farms, therefore, certain unnecessary and 
inefficient buildings may be dispensed with to provide room and 
material for more up-to-date accommodation, making a really 
useful farmstead. The materials thus provided will be to hand 
cn the site, no carting will be necessary, and the old material 
not used in the actual adaptation may be utilised for road-making 
jnd concrete work. 

Eoad-raaking is of importance, and a good approach is becom- 
ing increasingly necessary with the extended use of mechanical 
vehicles. 

Each case of adaptation must, of course, be dealt with on its 
merits. It will be necessary, first of all, to know what accom- 
modation is required, and how it can best be provided. A survey 
of the buildings is necessary, so that the whole scheme may be 
viewed in its true perspective, and in proper relation to its 
surroundings. After the general scheme has been settled, 
details may be decided on the site. In this connection it may 
be well to advise against considering details before the general 
scheme has been decided upon. The accommodation for cows, 
stock, horses, pigs, and the various other animals on the farm 
should be arranged for, and the position marked in the general 
scheme; details as to position of doors, windows, &c., can be 
considered after the main lay-out is settled. 

Old farm buildings frequently have many different floor levels, 
with consequent steps and angles. Generally, on the ground 
floor plan this can be remedied, and the floor made up to the 
same level throughout. This alteration cannot be so easily carried 
out on the first floor, however, especially in half-timbered build- 
ings. It will make for convenience if all floors can be made 
level. It is advisable, also, to square up a plan, if possible, 
eliminating dirty and dark comers, and opening up covered-in 
spaces. 

By dividing an existing farm into two or three holdings, it is 
often possible to provide more accommodation at considerably 
less e.vpensfi than if entirely new work were undertaken. The 
accompanying illustrations of a farmstead on the Ministry’s 
estate at Bosbury, Herefordshire, afford an example of how 
existing buildings have been altered, with comparatively little 
expense, to meet modern requirements. The farm buildings 
hm'e been divided into three, the house into two. A new cottage 
"■ill subsequently be provided for the third set of farm buildings. 
The farm did not lend itself particularly well to division, but 
's'th some ingenuity it has been possible to equip two 50-acre 
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holdings, and a third holding may ultimately come into the 
scheme. 

The general lay-out of the farmstead is shown in Fig. i. 
its proposed adaptation and sub-division in Fig. 2. A common 
road through the farmyard makes separate entrance to each of 
the yards possible (compare Pigs. 1 and 2). Owing to the diger. 
ence of level it is difficult to depart very drastically from the old 
means of approach to the farm buildings, but these have been 
improved and made good. 

The house, a red brick Georgian farm house with remains of 
an older building, has been divided into accommodation for two 
families. The third cottage will be built later. As a result of 
the adaptation each house will contain 4 bedrooms, living room, 
parlour, wash-house and dairy, with a third of the farm buildings. 

Fig. 8 shows a plan of the ground floor (of the house) before 
adaptation, and Fig. 5 the manner in which the rearrangement 
and alteration of the various rooms have been carried ont. 

Fig. 4 shows the first floor before adaptation. It will be seen 
that a large amount of useful space is wasted in landings and 
corridors. By rearranging the northern staircase, access is 
obtained to the bedrooms without passing through the living 
room of house No. 8, and by removing the corridor, a small bed- 
room in house No. 8 is enlarged to a useful size, and a box-room 
in house No. 2 is converted into a bedroom (compare Figs. 4, 5 


and 6). 

Fig. 7 shows the progress of the work of alteration. The cost 
of this adaptation will be about fSOO, the work on farm buildings 
will cost another T500, and the new cottage ,f 1,000. At a cost 
of T2,000, therefore, three holdings will have been equipped, 
and a good deal more accommodation provided for the money 
expended than would have been possible if entirely new buildings 
had been erected. 

Wherever possible, an absolute division of the holdings has 
been aimed at. Small holdings should not overlap, or small 
holders trespass upon the land of their neighbours. This point 
should at all times be taken into account, in the interests of the 
harmonious working of the settlement. In the case illustrated, 
entirely separate approaches have been provided to each set of 
farm buildings, and each farmstead stands on its own land. 

On some farmsteads a common dairy may be provided when 
small holders propose working together on a co-operative system. 
This has not been done in the case here mentioned, as each o 
the small holders is farming differently. 
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PRESENT GROUND FLOOR PLAN 


Fig. 3. 






Fig. 4, 





PlO. 5. 





Fig. 6. 




Jig. f. Jat-ru House at ISosbury sliowinf; proijrcss in tlir work of adaptation. 
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Bof^ry the existing buildings were all utilised, and very 

pulling down was done. All old material was re-used in 
onie "■f-y other, and the scheme has proved most economical. 

' The work of adaptation was carried out by direct labour by 
jien of the estate, with some assistance from outside bricklayers, 
carpenters, plasterers, and other workmen. All the roads were 
constructed with unskilled labour under the supervision of an 
experienced roadman. A quarry was opened on the site, and 
supplied material for the roads and certain building work. Very 
[jjfle o-xcavating was done for the roads, the virgin soil only 
being removed to a depth of some 6 inches. The cost of road- 
making was 10s. per yard, which included quarrying of stone 
.,!id surfacing with clinker. The clinker was obtained 
free from the Malvern Electric Works, but, of course, 
had to be hauled to the site. The roads were 9 feet wide and 
about 9 inches deep. 

It is very essential that there should be an adequate water 
supply which can be relied upon during the dry summer months. 
To this end it is desirable to obtain the advice of an expert water 
diviner and engineer. This has been done on the estate in 
question, and a central supply from a boring is being installed. 
Drainage is very closely allied with water supply. In this 
fonnection existing drains should be utilised as far as possible, 
lint if there is any possibility of their contaminating the w^ej 
supply, a new system should be put down. Farm sewlgd 
is an essential farming commodity, and should be con- 
served, and not diluted by mixture with the rain water 
or the house sewage. All three should be kept separate, 
as they each have their different uses. Kain water should 
be collected wherever possible for domestic purposes, and 
not allowed to run to waste 'in the farm drains, so diluting 
the liquid manure. House drainage, consisting of sink and 
bath waste, with, perhaps, a water-closet, needs separate treat- 
ment. and should not be connected with either the farm system 
or the rain water drains. The collection of the house drainage 
into a cesspool or surface irrigation system is usually not diffi- 
cult. and is a most desirable arrangement. No elaboration of 
manholes or inspection chambers will be necessary; all that is 
required is a simple pipe line to a cesspool some 50 yards away 
from the house. In the case in question, old drains were 
utilised wherever possible, and a separate system was introduced 
for the house discharge. A rain-water butt or tank near the 
scullery door, with an overflow to the sink gulley, is most useful, 
ond helps to conserve the water supply. 
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These three 50-acre holdings will be equipped at a eort of abn 
de3,000, or £1,000 each, including roads, water s^ply J! 
fencing, and will be a very considerable saving over entire] 
now equipment. ^ 


The foregoing appbes more or less to most small holdino 
adaptations, and the secret of success lies undoubtedly in " 
careful study and survey of existing buildings. In many case* 
it is impossible to ^asp the situation properly without getting 
the whole of the existing property carefully plotted to scale p 
will then be possible to consider many suggestions before finally 
deciding upon the best means of carrying out the adaptation 
In this way, therefore, indifferent buildings may be converted 
to modern requirements and serve a most useful purpose in the 
Land Settlement Scheme. 
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the scorching of foliage 
BY SEA-WINDS. 

L. A. Boodle. 


Xkar the coast, injuries to the leaves of trees and shrubs are 
ofton obseivable after a gale from the sea, some of the leaves 
Ijecoffling brown and withered as though scorched. Similar 
dainag® is sometimes caused several miles inland in exposed 
siliiations. In both cases this effect of the gale is often attributed 
to the injurious action of salt spray (or particles of salt 
derived from spray) carried by the wind and deposited on the 
leaves. 

Evidence of the transport of salt by a strong sea-wind is often 
supplied by the appearance of a damp salty deposit on the sea- 
ward windows of houses standing with little protection a mile 
or two from the coast, while, in the case of a riolent gale, an 
appreciable amount of salt may be carried to a great distance, 
.is an example of the latter occurrence one may refer to observa- 
tions recorded on the occasion of a great storm which visited 
Liverpool and various parts of the Kingdom in ,Tannary, 1889. 
.Ickroyd* states that during this gale “ trees and hedges in many 
places, e.g., Huddersfield and Longton, appeared to be covered 
ivith a white frost, which on analysis proved to be a briny deposit 
which the wind had brought from the Irish Sea.” 

The question, however, whether or to what extent salt is 
responsible for the damage to foliage by sea-winds, is one that 
is not readily answered. Yarious writers have discussed this 
subject, together with the associated one of the cause of the cha- 
racteristic form presented by trees and woods in proximity to 
the sea. In the ease of isolated trees (which are stunted in pro- 
portion to the degree of exposure) the shape is asymmetric, the 
aown being more developed on the side away from the sea, 
while the side facing the sea shows numerous dead twigs or 
branches, testifying to repeated injuries on that side! The 
configuration of woods adjoining the coast gives similar evidence 
of injury by winds from the sea, in the dwarfing of the trees 
nearest the coast, and the gradual increase in height of the trees 
bwds the landward side, where the wood itself gives progres- 
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sively increasing protection from sea winds. The cicaiijcut sm 
face of the crowns, forming a uniform upward slope, also shows 
the connection between shelter and growth. 

Some authors who have dealt with the subject explain the 
injuries as due to the direct action of salt, while others attribute 
them primarily to the drying action of the wind, or largely to 
mechanical injuries brought about by storms. A short considera 
tion of these vipws is given below, with some references to the 
literature. 

Pocke,* after referring to the damage to trees, in certain coast- 
regions of Germany, caused by winds, and especially by storms 
from the north-west, remarks that, where there is sufficient shel- 
ter towards the north-west, trees succeed quite well, even on the 
islands, but that they never grow higher than the protectinu 
dunes or houses. He adds: — “The action of the sca-winds 
probably depends on the salt-dust which they carry with them.” 

Statements by other writers who hold the same view are 
mostly of a similar nature, injury by salt being inferred from 
comparative observations on the effect of exposure imd of pro- 
teotion towards the sea. For instance, Anderlind.t after 
referring to cases in which pine trees' near the coast showed 
browning or loss of the leaves of exposed branches, attributes 
this injury, and the damage shown by Dicotyledonous trees in 
the same situation, to the action of salt spray. Data of this 
kind, however, are quite inadequate as a basis for the solution 
of the problem, because the side facing the sea, and therefore 
exposed to salt, is ordinarily the side on which the full force of 
the wind reaches the trees, the velocity of the lower strata of air 
during a wind from the sea not having been reduced by conflict 
with various obstacles, as is the case with wind which has blown 
over any long stretch of land! other than a flat waste. 

Injury by the Wind.— Thus the dependence of injury on 
exposure to sea-winds does not preclude the possibility that the 
phenomenon might he due entirely or largely to the ection of the 
wind itself. This possibility is emphasised by the fact that the 
special forms characterstic of trees which have been repeatedly 
injured on one side are to be seen in various types of exposed 


•Focke, Unteri. tUer die. VegeUUiiM da norduxstdevtseken Tiejtmii, A A 
naiurwisg. Verein., Bremen, Vol. 2, p. 405 (1871). j t fa 

t Aaclerlind, Du Wirkung dex Salzgehaltet der lAift auf die Seegtrandsm'^T. 
B.-A. Ftn-stlrnaf.urwiu, ZeUgchr., 1897, ref. in V; 

p. 312 ; see also Buebenau, BTetngyt Abk, ncUufW. Vereifi.t Vol. 3, (1873)r p. o r 
Evans, ffard. CAron., 3 ^r., Vol. 59, p, 119, 

1 On a small island, where wind and salt may come from any ’ 

chief injuries show the direction of the prevailing winds or most frequent s 
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localiti63 far inland, examples being found according to 
^Vanning* in oak-scrub in Central Jutland or in the centre of 
Switzerland. ” Statements of this kind, of course, leave some 
doubt as to the precise nature of the injuries which have ulti- 
jjately led to the one-sided growth. There are, however, data 
which show that damage to leaves by wind in the absence of salt 
fjo be quite similar to that effected by sea-winds. An instance 
is given by a record of the scorching of leaves of trees and shrubs 
by a wind at Burlington, Vermont, U.S.A., in July, IDOO.f The 
irind was described as unusually heavy and dry, and, being from 
Ihe west, there was no question of the effect being due to salt, 
heaves were killed on the west side of the trees, especially the 
outer trees along the western margin of the woodlands, and 
also on the same side of different shrubs, the scorching usually 
beginning at the apex and margin of the leaf. 

Hansen,t who made observations on the East Friesian Islands,, 
discusses the question of the cause of the injuries to leaves, 
noticed by him, at considerable length, and concludes that wind 
is the all-important factor responsible for the damage. The ex- 
planation of the phenomenon given by him§ and other writers 
is that, owing to the drying action of the wind, water is so iniickly 
removed by evaporation from small portions of leaf-tissue that 
there is no time for conduction of water from the neighbouring 
cells, and that the tissue concerned consequently dries up and 
becomes brown. Hansen obsen'ed that the drying of the leaves 
began at the apex and margin, and that leaves were often 
completely killed, not by gales, but by long-continued winds of 
oi-dinai-y strength, the pro(teS| of drying being a slow one, and 
progressing gradually from the margin inwards. The same type 
of withering, beginning at the apex and margin, II may often be 
seen, as a result of exposure to strong winds, in different inland 
localitie.s (away from exposure to salt), and is indeed a lommon 
effect of prolonged insufficiency of water in the leaves cf trees, 
shrubs and herbs, t and may also be brought about experimen- 

’ Warming, Oemhgy of Plants, Eng.cd., 1909. p. 37. 

+ nth Am. Bept, Vermont Agrw. Exp. Sta., 1900, pub. 1901, pp. 281-2. 

I Hansen, Lie Vegetation der Ottfriemehen InsrJn, Dannstadt. 1901. •This 
mrt contains numerous references to literature and much criticism. KroU, 

" ind und Pflanreuwclt, Beih. Bot. Centralbl., Vol. 30 (1913), 1 , p. 126. 

§ Hansen, loc. (fit., p. 32. 

i| Then sometimes in patches between the larger reins, the parts first affected 
wing those to which water can be less rapidly supplied. 

, J Spiraea Vhnarw,. L. and its Bearing on the Problem of Xeromorphy 
F'uiits, Ann. Lot., Vol. 26 , p.816 (1912) ; Hansen, p-fora, Vol. 93, p. 32 
I do). See also Schroder, TJeier den Veelmif dee Welkene, Hiss, Gottingen, 1909, 
w. hot, Centralbl., Vol. 114, p. 3.53 (1910). 
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tally, as was demonstrated by Hansen, by means of a “ ■ 
machine.”* 

It is thus clear that injury to foliage, of the same type as th 
seen near the coast, can be caused by wind in the absence ** 
salt. As, moreover, unprotected inland plains may 
damage to trees comparable in degree to that observed near th* 
coast, and showing clear indications of the direction of prevailin! 
winds, one may say that general observations, while not ins’ 
proving the occasional occurrence of injuries by salt srir 
suggest that the action of wind alone would be sufficient to 
account for a great part, at any rate, of the damage caused bv 
sea-winds. 

A case of the scorching of foliage by a gale from the sea on 
the coast of Chili is described by Ochsenius.t In a denselv 
wooded coast-region, sharply limited tracts of forest showed 
dried-up leaves and twigs, in marked contrast to the fresh creen 
foliage of the adjoining stretches of forest. The phenomenon 
which is stated not to occur oftener than once in about ten vears' 
is attributed by Ochsenius to the action of an uunsually drv 
south-west wind, the sharp demarcation of the scorched areas 
being e.xplained as due to the configuration of the land afiectin" 
the force of the wind. The question of injury by salt in this par- 
ticular instance is dismissed by Ochsenius, who argues that, ou 
account of the frequency of storms in the locality, no vegetation 
could have thrived on the temporarily scorched areas if wind- 
borne salt were the cause of the damage. 

General observations on the effect of partial protection from 
sea-winds are, of course, not decis^ye as to the precise cause of 
injuries due to exposure. HarrsenJ refers to the relative success 
of trees planted behind screeirs of lattice and brushwood in 
Borkura and Nordemey, and argues that, if salt were concerned 
as an iniurinus I’acinr, the screen should have no effect, because, 
not being impervious to wind, though breaking the force of it. 
it would allow salt to pass'through to the trees. Without infor- 
mation as to the amount of salt which in such cases actually 
reaches a partially sheltered position, however, no definite 
deduction can be made. 

Borggreve§ attributes the injurious influence of wind on the 
growth of woody plants on the Baltic coasts of Gernmny chiefly 

* Hansen, Florae Vol. 93, p. 38. 

t ^V^rku^>gen der t^ilrmauf Pfianzent Abh. naturwiss. Verein., Bremen, Vol. 12, 
d893. p. 434. 

I Hanaen, Vcg. o$tfrie$, Inxeln, p. 34. 

§ BoTggrevc, Eimviriung d. ^urmes d. Baumveg.^ Bremen Abh. 

Verein., Vol. 3 (1873), p. 251 ; Gerhardt, Handbuch d. dtufsek, Diinenhauei, 1- > 
;p. 438. 
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to mechanical injuries.* Damage of thil kind, of course, occurs 
(inring ^ repon referred to, Hansen's observa- 

tions t indicate that the drying action of storms and of long- 
continued winds causes injury to a mndh greater extent, and the 
same relation is probably of general application. Borg^eve 
refers to the question of injury by salt, and states that storms 
from the s®® Baltic coast as a rule only carry small quan- 

tities of salt. He also contends that trees protected by bmldings, 
embankments, hedges, &c., would be equally or more exposed 
to salt than those standing without protection, because heavy 
particles suspended in the air would tend to be deposited where 
the air is 1®®® vigorously moved. The argument, however, is a 
superficial one, and is unsupported by direct observation of the 
distribution of salt under the conditions referred to. In com- 
paring an exposed and a partially protected situation, one would 
probably he much less concerned with the settling down of salt 
particles owing to their weight than with the relative quantities 
of salt brought into contact with foliage by the wind in a given 
time, the salt being frequently either contained in spray, or 
brought in the form of damp particles which would adhere to 
iinvthing they touch, while the amount of salt arriving in a 
given time would be decreased wherever the velocity of the wind 
is reduced. On the other hand it may be supposed that, in the 
special ease of a very heavy spray being carried by a wind, the 
unprotected e.xternal foliage of trees may become so wet that the 
salt water, dripping on or blown on to the leaves of the interior of 
the crown, may eventually expose many of these to about the 
same amount of salt as that remaining on the exposed leaves. 
In the absence of definite dt^a, however, it is inadvisable to base 
any argument on this supposition. 

Before considering the manner in which salt might occasion- 
ally be a contributory cause to damage, some further remarks on 
the action of wind should be made. The effect of wind in causing 
loss of moisture from foliage by transpiration will depend on 
both the degree of dryness and the velocity of the wind. Dry 
air naturally favours transpiration, and wind in most cases has 
the same effect. In still air the water-vapour transpired by a 
leaf accumulates to some extent in its vicinity, thus cheeking 
transpiration, while during a wind the vapour-laden air is con- 
tinually removed, so that the leaf transpires actually into drier 

* Such as bruisiug and breaking of branches and leaves. Mechanical Injuries 
ttny perhaps bo caused bj wind-blown sand in certain localities (see Gerhardtj 
(t’c*. cf^), but probably chiefly to young leaves of shrubs, 

T Haa«en, Veg, ostfrien. Ingeln, p. 36. 
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air. Wiesner* * * § found !hat in certain cases transpiration in ^ 
wind may reach twenty times its value in still air, and that th« 
different behaviour of different plants depends largely on tlit 
partial or complete closiftg of the stomata during windt and on 
the^amount of cuticular transpiration. Though transpiration is 
usually increased by wind, it may be reduced in certain eases, 
as was found in Siaxilraga sarmentosa, in which intercellnlar 
transpiration was stopped by the r’apid closing of the stomata, 
and the cuticular transpiration was small'. Young leaves, having 
a relatively high cuticular transpiration, would show a large 
increase in the amount of water lost through the cuticle during 
wind, and thS, increase would often considerably more than 
compensate for the reduction or cessation of stomatal transpira- 
tion by the partial or complete closing of the stomata. Young 
leaves may therefore be expected to he specially liable to wind- 
withering. 

Injury by wind, being due to uncompensated loss of water tiv 
the leaves, will depend on the combination of a number ol 
factors, viz., those favouring transpiration and those diminishing 
the supply of water to the leaves. Among the latter would he 
dryness and coldness of soil, both checking absorption by the 
roots. t It is easy to understand, therefore, that the effect of a 
storm may depend to some extent on the character of the soil, 
on the season of the year, and on the nature of the weather pre- 
ceding the storm. § 

In this connection it may be pointed out that wind-borne salt 
might in some cases be a factor indirectly favouring injury to 
the foliage by wind. Supposing a considerable amount of salt 
spray to soak into the soil during a gale, the absorptive power of 
such roots as w'ere reached by the salt would be temporarily 
affected, II and the supply ol water to the leaves would be inter- 
fered with in consequence. 


* Wiesner. Sitzl. Wien. AM., Vol. 96 (1887), ref. -Jusi, .Tahresbcricht, Vol. 15 
(1887). I, p. 216. 

f This does not occur in all plants. The stomata of Hydrangea hvrtenm were 
found by Wiesner to remain wide open even during a strong wind, greatly 
increased transpiration be^ng the result. 

t Kihlman, Studien am Russiseh Lappland, Acta Soo. Faum ef 

Flora Fennioas Vol. 6. No. 3 (1890), p. 88 ; Wolisch, ITnterg, iiher dag Erfrieren 
der Pfanien, Jena, 1897. 

§ Vermont Agr. Exp. loe. eit. 

[I The roots after a time would in most cases resume normal absorption, as 
they would show a c«iain amountr of adjustment of osmotic pressure. See 
Schimper, Die indomalayrgche Strmdfiora^ 1891, p. 22. For an extreme 
the phenomenon observ^ in the roots of certain halophytes, compare Hill, 
Phytologist, Vol. 7, p. 133, and Vol. 8, p. 103. 
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Direct Injury by Salt.— The question* of direct injury to leaves 
|jy gait may uow be considered. The leaves of most land plants, 
such iis can he wetted, are slightly permeable to water with dis- 
alveil salts.* Experiments were made by Lewist on the effect 
produced by immersing leaves of lilac, holly, arum and other 
plants in sea-water or in salt water containing about the same, 
strength of sodium chloride. After immersion for 12 or 27 hours, 
all the leaves showed an increase in salt-content and a higher 
osmotic pressure of the cell-sap. In arum, lilac and Camellia 
the first effect of immersion was loss of weight, indicating extrac- 
tion of water from the leaf, but after three to six hours a progres- 
sive increase in weight began, while in holly jand Cavendishia 
(lie increase began at once. Leaves of lilac and arum showed a 
considerable wilting effect when sprayed. with sea- water, thus 
shoving that water may be extracted from the leaf in this way 
also. • 

Before immersion of the leaves, the leaf-cells of all the plants 
became plasmolysed when sections were placed in sea-water 
the protoplasm of the cells became contracted), but 
ill most cases a stronger solution than sea-water was required to 
induce plasmolysis of the cells in sections cut from leaves which 
had been immersed for 12 to 27 hours, adaptability in the 
osmotic pressure of the cells being thus shown. It is concluded 
that the plasmolysis of cells and the wilting of leaves induced in 
ewtaiu plants by the presence of salt spray on the leaves would, 
at any rate in many eases, be a temporary effect if a supply of 
water were available for the regaining of turgeseence. 

Ill all eases the cells of the leaves were found to be living at 
the end of the experiments, hence one may say that no evidence 
was obtained that the amount of salt taken up by the leaves in 
these experiments would have any toxic action. 

In the case of the foliage of trees exposed to salt spray, a 
(•ertain amount of salt would at times pass into the leaves. 7 but 
whetiier a toxic effect would be produced! in any case, unless 
excessive loss of water by transpiration should also occur, is 

* Pft'ffer. Physiology of PlantSy Eng. ed., Vol. 1, p. IGO : DhikU ■no, Ti ans. 

h\xt.. Vol, 7, part 2 ; Boodle, New PkytologU^ Vsil, B (1904), p. 99. 

I Lewis, On induced Variations in the Osmotic Pressure and Sodium ( 'liloride 
< iifftic of tbo Leaves of IJon-halophytes. New Phytologht, Vol. 11 (1.^12). p. 255. 

, Blackledgo, Variations in the NaCl'i'w^ent of iion-lialopkytts^ Ann. Bnt., 

" 1 . 27 !1919), p. 168. The, observations in this paper are |>crhaps open to the 
J' that a comparison of the pfbporliou of silt in the soil in difforent 
■ may give little or no indication of (he iTlative aiuounts of salt whicli 
.liu; soaked into the soil fmm lime to time. 

^ The data given by Conpin Sh/.. Vol. 10 , 1898. p. 117) as 

0 the .‘itrength of gait .«olution producing a toxic effect when supplied to the lOO's 
"I III) service for the present question. 
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doubtful. Assuming a case in wtich wind causes severe 
of the leaves, the cell-sap will become concentrated, and tnav 
eventually reach a stage at which the concentration of the saltj 
dissolved in the cell-sap will be sufficient to cause “ salting out " 
of proteids, thus injuring or killing the protoplasm.* This stage 
would he reached earlier (i.c., with less loss of water) when the 
percentage of salts in the cells has been increased by the ahsorp. 
tion of salt from spray. In this way salt may be occasional^ 
among the factors responsible for damage to foliage. The action 
of salt spray in extracting water from leaves would tend in the 
same direction, especially when the spray on the leaves hecoTti-:’? 
gradually more concentrated hy evaporation,! the wat'^r 
extracted from the leaf being a loss to be added to that due to 
transpiration. On the other hand, cuticular transpiration would 
be stopped wherever liquid is present on the cuticle, and it must 
also be remembered that where spray is being evaporated the 
wind will be rendered less dry. 

Conclusion.— The general conclusion from the foregoing cnn. 
siderations is that the scorching of foliage by sea-winds is chiefly 
due to the drying action of the wind, b\it that salt may perhaps 
oecasionally contribute towards the production of an injurious 
effect. 

» Blackman, Vegetaiion ami Pros', AVio Phydoiihi, Vol. S (1909). ]i. S.vs, 

t Since reahBovption ot water by the leaf tlssnes from the ftlm of salt w,itci on 
the surface of the loaf might thereby be preventxl. 
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PESTS APPEARING DURING 
AUGUST. 

Potatoes.— Id last mopth’s notes mention was made that potato 
(iistiases were largely in .evidence in the country, and that 
Ijliiiht may still be very common if the weather should be damp, 
gioivw's should make every effort to dig and store their potatoes 
ill dry weather, as if potatoes are clamped wet it is almost 
impossible to prevent the spread of ordinary potato disease in 
ills (‘lamp. In some districts it is frequently an advantage in 
tlw long run to grow Second Earlies, as these ripen and can be 
dug before the weather breaks. It is often desirable, at any 
rate in gardens, to dig the potatoes before the tops have died 
down, as the prospect of a heavier crop by leaving the potatoes 
in the ground may he negatived by the greater risks of disease. 
It is a general custom to leave potatoes on the surface of the 
ground for the skin to harden, and to let the tubers dry off before 
storing. If Blight is present in the adjoining rows, this should 
not be done, as the spores in the air settle on the tubers, and if 
left out over night especially the damp and dew may cause them 
to germinate. The tubers may thus become infected, and later, 
when the crop is clamped, the disease may spread and set up 
extensive decay in the whole clamp. 

Lc'(/ Curl,— This disease arises from the use of poor or 
diseased seed. It does not always affect the entire crop, hut 
(K'tnrs scattered in the rows, often to the e.\tent of 25 per cent, 
to .50 per cent., and even more. Plants affected with Curl yield 
a very poor crop, and the tubers are of small size. It cannot he 
wkldij known that seed saved from such plants gives rise to 
knnihrly diseased plants, and the tendency is for the disease to 
iiirrease in intensity each year. 

•U this season it may still be possible to recognise the plants 
'vhifb are so affected, but later on this is not possible. Whore 
" seed ” saving is contemplated, therefore, an inspection should 
he made at once, and the presence and position of curled and 
mifiy plants ascertained. If there is any appreciable quan- 
tity, no seed at all should be saved from the plot. The rule that 
dwiild always be followed in seed-saving is, to select from the 
most healthy plants. The common practice of allowing the 
rahre crop to mature and then to pick out tubers of seed size 
fannot be too strongly condemned. It usually results in the 
arger, healthy tubers from robust individuals being rejected and 
e majority of the seed which is saved being the product of 

p 2 
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curled and “ miffy ” plants. On light, dry soils in the warmer 
parts of the counliy it is not advisable to save seed at all, as the 
above-mentioned diseases develop and spread more rapidly under 
such ccmditions. Further details as to Leaf Curl -will be foimj 
in Leaflet No. 164. 

TFart Disease may be prevalent to an increased extent durino 
August. The disease may often be seen on the surface of tbe 
ground as a green comigated mass at the base of the stems 
Later, however, rotting sets in, leaving only a black mass, the 
spores of the disease having been washed into the soil, tviien 
the potatoes are in this condition they should he taken up at 
once, and the warty material destroyed. 

Corky Scab may also be found among the tubers. In appear- 
ance it resembles a bad attack of ordinary scab or rust, but tip 
tendency is for the disease to appear on protuberances or on the 
end of the tuber, the affected surface being powdery. This dis- 
ease has been known entirely to spoil a crop, but although of 
general occurrence, it is seldom serious except in damp spots and 
in certain soils. Lime, so useful against many soil diseases, 
does harm in this instance, and should be avoided. 

Vegetables.— Another soil disease is the •' Fiiig«r-aiiil-Ti i- ' 
or “Club Boot” of the Brassieas and turnips. This is acll 
known ail over the country by the deformation of the roots of 
attacked plants. It is often very difficult to eradicate, but 
seems only to flourish in acid soils, and persistent and thorough 
liming will in time reduce, if not exterminate it. In bad cases if 
is of little use merely to scatter lime over the soil; what is 
required is a heavy dressing, in some cases up to 4 tons to the 
acre. Care should be taken in thus treating the soil not to ro- 
iiifeet it by feeding animals on infected material, as the spores 
will pass unchanged through the animals and he spread with 
the manure. Farmers should always he careful that they lio 
not sow from the seed of infected plants. 

Much confusion is often caused by the similarity in appear- 
ance between the galls of the turnip gall weevil and those in 
“ club root.” In the case ol the weevil the galls can be opened, 
and the larvae are visible within. Whore weevils arc present in 
the crop the turnip should be consumed as soon as po.?sible. 
when the pest will be destroyed, while the land should he deep!' 
ploughed to bury and so destroy any insects which have escaped. 
Stumps and roots should not be left about, as the insect can then 
complete its life history on them, and is ready to attack a fie-'- 
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j.fop in the following season. It is quite common for both the 
tuiTiip weevil and “ club root ” to be present in the same 

root- 

jYnit.— Although little can be done now to check the fruit 
diseases which are prevalent, it may be well to note for future 
.-iiidaiice the treatment which should be adopted for certain 

diseases. 

Plum trees which show signs of Silver Leaf should be marked, 
j( it is not possible to deal with the disease at the moment. 
Where only a branch is infected, this should be cut ofl at once 
,vfll back, so that no brown stain is visible in the wood. The 
cut surface should be treated with Stockholm tar. Trees that 
are completely diseased should be cut down either at once or in 
the winter, as if left they only die and produce spores which will 
infect other trees. It may here be pointed out that under the 
silver heaf Order, 1919, it is compulsory for growers to remove 
iill (lend wood on plum trees before the 1st April of each year. 

Many apples will he found marked either with sooty blotches, 
or, in tlie case of varieties such as Cox’s Orange, and also, more 
frequently, in pears, with deep cuts and cracks. This blotching is 
line to the attacks of the apple or the pear scab, and is the cause 
of great loss of fruit every year through disease, while the value 
of snleable fruit is depreciated by its bad appearance. It is now 
Ifc late in the season for remedial measures to be of much 
benefit, but thorough and careful pruning in winter will remove 
iinich of the fungus in its hibernating form, and by spraying with 
Poifleau.'! mixture or lime sulphur before and after blossoming 
in spring a clean crop can be obtained. Full particulars are 
given in Leaflet No. 181. 

Bushes which are affected with American rjooseberry mildew 
should now be treated by “ tipping ” the diseased shoots on the 
olilei' bushes, as no further growth may he expected. Infection 
of the soil by the falhng winter spores may in this way be 
prevented. Young bushes, however, should not he tipped until 
later, except on hot soils, as fresh growth is very liable to develop 
and become infected with mildew. 

In some districts the common strawberry leaf spot is very 
aevere. The damage caused by this disease may be checked if 
loose straw is spread over the fields and fired. The diseased 
leaves are thus burnt without the crowns being injured, and new 
Laves will appear free from the disease. 
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FEEDING STUFFS IN AUGUST. 

Pbofessor T. B. Wood, C.B.E., M.A., 

The Animal Nutrition Institute, Cambridge University 

Since the last issue of these notes in the May number of this 
Journal, the writer has received a considerable amount of cone 
spondence on the subject of the meaning of Food Units inr] 
Starch Equivalent, from which it is evident that the use of thes 
two terms causes much confusion. It has been explained on 
previous occasions that the value of a feeding stuff is two-fold ■ 
it possesses (1) a certain food vahie and (2) a certain maniuial 
value. The method of calculating the number of food units in a 
ton of any feeding stuff takes this double value into iiccount. and 
the cost per food unit therefore gives a measure cf the total 
value. 

Since, however, the idea of food units includes both mamnial 
and food value, it is not possible to feed according to food units. 
This has been pointed out in these notes on several occasions 
when it has been suggested that feeding should be regulated 
according to starch equivalents. To buy on the food unit svsfera 
and to feed according to starch equivalents is certoinly confusing. 

The writer has therefore decided to work out prices on the 
starch equivalent basis in future, so that this confusion tiiav be 
avoided. This course is possible now that the figures 
in the tables of manurial values of feeding stuffs, puli- 
lished in Bulletin No. 73 of the University of Leeds 
and the Yorkshire Council for Agricultural EdLieatioii,’ 
have been brought up to date. The method of calcuk'tion is to 
deduct the manurial value from the market price so as to grt 
the net cost of the feeding stuff less manurial value, and to divide 
this net cost by the starch equivalent so as to get the net cost 
of one unit of starch equivalent. As in the case of food units, 
one unit is one-hundredth part of a ton, or 22-4 lb. 

Before giving the table in which the calculation is made it is 
desirable to explain once more what the term “starch cqui'a- 
lent ” means as used in this connection. This term has born 
used in several different senses; mostly to denote n Ihcoretifiil 
food value determined by calculation. As used in these notes 
“ starch equivalent ” means the number of pounds of starch 
required to produce as much fat in a store animnl as !00 lb, of 
ike feeding stuff in question. 

*These figures were published in this ./twr/jol, .May, 1920, pp. 190 A 191 
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Starch equivalents have been measured by direct I'xperiment ; 
tlie method may be illustrated by the ease of a store bullock, 
flie animal is first kept on what is known as a maintenance 
ration, that is to say, a ration which will just keep him going 
n'ithout gain or loss in weight. To this ration is then added a 
jfiffhed quantity per day of starch. The animal increases in 
seioht and puts on fat, and the amount of fat put on is aceu- 
jately measured. It is found that for every 4 lb. of starch 
consumed, 1 lb. of fat is produced. The animal is again put 
its maintenance ration until its weight is once more steady, 
when a weighed quantity of, say, linseed cake is added to the 
ration, Once more the animal increases in weight, and the fat 
laid on is measured. It is found that to produce 1 lb. of tah 
54 lb. of linseed cake are required. For purposes of fattening, 
therefore, 4 lb. of starch are equivalent to 5-4 lb. of linseed cake, 

4 X 100 

and 100 lb. of linseed cake are therefore equivalent to — 

5,4 

= 74 lb. of starch. The starch equivalent of linseed cake is 
therefore 74 lb. per 100. 

The starch equivalents of a number’ of the more important 
feeding stuffs have been found by direct experiments of tliis kind, 
and from these the starch equivalents of all the common feeding 
stuffs have been estimated. The accepted figures are given in 
one of the columns of the table below. They are accepted 


.'.'iiLiK of Fee.liiig Stulf. 


Bjley, EnjlUh feeding 
Koreign 
Oats. EndWi 
.. Fiircigii .. 

Maize, irg-eutine 


Be.Tiis, diiiit’sp 
Posi, English blue .. 

Millers' offals— Bran .. 

Coarse mkt.Diiig 
Meiils-Earley meal .. 

' aize „ 

Hiee „ 

Bean „ . 

Cakes— Linseed 

Cotton :eed .. 

.. decorticatei . . 
Chcoiiut 
Grotindiiut ,, 

decorticated 
Piilm kernel .. 
orewers’ grains, dried 
’! >' wet . . 

bistiljers' grains, dried 
' n wet 


Price per 

'5- 

. 4 . Ib. 

Price 
per tuu. 

Xtanurial Net Cost 
Value 1 of Food 
per ton . ' per ton. 





£ s. 


90/- 

400 

25 0 

0 

1 6 

23 J4 0 

8>V- 

400 

2-2 10 

0 

1 6 

21 4 0 

n- 

336 

24 0 

0 

1 9 

22 h 0 

66/- 

S20 

22 15 

0 

1 9 

21 6 0: 

72’- 

460 

16 15 

0 

1 5 

16 10 0 

5K),- 


21 0 

0 


19 15 0 i 

to 

460 



1 5 


Hw/- 


23 10 

0 


22 5 0 : 

19,'- 

112 

19 0 

0 

3 1 

U 19 0 

IW- 

M>4 

22 10 

0 

2 13 

19 17 0 



14 10 

0 

2 10 

12 0 0 



16 10 

0 

2 10 

13 0 0 



25 10 

0 

1 6 

24 4 0 



20 0 

0 

1 6 

18 15 0 ; 



22 0 

0 

2 0 

20 0 0 ' 



22 0 

0 

3 1 

18 19 0 . 



21 0 

u 

3 12 

17 8 0 



l’> 10 

0 

3 5 

9 5 0 



20 0 

0 

6 6 

14 14 0 



13 0 

0 

3 0 

10 0 0 



13 10 

0 

3 9 

10 I 0 



18 0 

0 

5 5 

12 15 0 



11 10 

u 

2 I 

9 9 0: 



11 0 

0 

2 7 

8 13 0 



1 12 

6 

12 

10 6' 



12 0 

0 

2 16 

9 4 0 



1 16 

0 

13 

12 0 


per per lb. 
' Unit 0 of 
' Starch Starch 
Equiv. Equiv. 


8 60 

5 11 3-17 


3 10 2’06 

4,11 2-64 

5 '6 2'95 

4 10 2-60 

5 11 3'i7 

5 4 2-i7 

4 ;- 2’15 

610 3-G7 

4,8 2-52 

S 6 2-^Ji 
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because rations compounded from these figures are found to h 
successful, not only in the ease of fattening animals but for * 
stock, working horses, milch cows, and other animals. 

In the table the price per unit of starch equivalent ' 
worked out as follows : from the price per ton is subtracted th * 
manorial value assessed at twice the figure given by Dr. Growth 
in the Bulletin No. 73 of the Leeds University, .above mentioneii 
to allow for the increased cost of manures. This gives the net 
cost of the feeding stuff per ton. This amount is then divide,! 
by the figure for starch equivalent, and the result is the cost of 
one unit of starch equivalent, exclusive of mannrial value by 
dividing the cost per unit of starch equivalent by 22-4, the cost 
per lb. of starch equivalent is found. This is a useful figure f,,,. 
computing the cost of a ration which is given in lb. of staivli 
equivalent. 


During the last two or three months there has been a couBidei*- 
able rise in the price of the cheaper feeding stulTs. Palm kcnitl 
cake, for instance, has risen ;£8 per ton, and niiilers’ cfials a 
per ton. This rise has, however, not extended to the move 
expensive feeding stufis, such as barley, oats and linseed cuke. 
The cereals are still the dearest class of feeding stuffs, costing, 
as a rule, over Sd. per lb. of starch equivalent. The cheapest 
cereals at the present time are maize and coarse uiiddlings. In 
comparison with cereals, cakes are relatively cheap ; all cost less 
than 3d. per lb. of starch equivalent. Palm kernel is still the 
cheapest cake on the market, in spite of its recent rise in [aice. 

It does not seem opportune at the present time to give latioiis, 
while most of the live stock are out at grass, but the list df 
prices may be useful to those who intend to buy in their feciling 
stuffs for the winter. 
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NOTICES OF BOOKS. 


The World’s Food Resoiirces-(J. Kussell Smith. I.ondon : WillianiH & 
1^^- net.}. At a time when very general interest, and in some 
l uarreis is felt in regard to the food supplies of the world, this book, 
hy tl'fi Pnifeasor of BjCOdoiihc Geography in Columbia University, is 
,|,pyrtiino. Although it has only recently reached this country, it 
to have been completed at tlie end of 1918, and the author, in a 
piifiilitry note, remarks that ‘‘the problem of -statistical illustration” was 
unsatisfactory, as “ conditions during the period 19U-18 were so 
(iisturU''! production figures would not serve as good illustrations.” 

(diiscquently, the statistics with which the book is crowded do not usually 
r-.ifits to u later period than 1913, although many allusiona are made to tlic 
to he derived from war-time experience. It would not be difficult to 
jirk out from the voluminous statistics given certain figures of doubtful 
v.iliiliiy. apart from the coininon defect of including in the same table, and 
viiiiunt ijiialification, figures of diverse degrees of accuracy. This, however, 
i^aliiiost inevitable in a broad survey which attempts to take into account the 
j^ivsciit and potential food resources of the whole globe. It is this breadth of 
vii.w wLicli renders the work especially valuable. It is refreshing to tuin 
iduii the prevalent ratiocinations, based on temporary and local eondltii^is, 
ii.il conipreliensive -review of all continents and climes. Whether the 
.jiclndiiiis of the auth*>r are accepted in every detail or not, lie at least brings 
tljc l>:.;Mrin of future food supplies into rcasoimble proportion. 

Starling witfi a discussion of wheat, which he says is tlic most higlily 
lieadstufi, not because it is the most nutritious, but “ because wheat 
i'lvad tasics a little better to most people than other breads,” and after 
out the wide range of climatic conditions under which it can be 
■.'i-vwu. he refers to the immense areas \\ hic)i are still open to its extension, 
iiin! lilso to the great possibilities of increaseil yield per acre. Headdsiye, 
! :iilfy and oats as almost equally suitable for bread, and indieate.s the wider 
given by their inclusion as breailstuffs. Maize, on the whole, is not 
' i[:iiible 'if much e.\teiision of area, but the cultivation of rice may easily he 
•1 ')tl>!ed or trebled. A number of minor cereals, sucii as millet, which is tlie 
• iiirf cereal crop of Central and iNorth China, are also passed in review. 


A (liseiishion of the distribution of cattle, sheep and swine leads to the 
^ 'iieral ciiiidusion that the w'oild’s meat supplies are almost within sight of 
liidr ultimate limit of extension, and the wastefulness of meat production, if 
Vfgctable resources are limited, is insisted upon, Tlic author, however, holds 
bit? view that of all the main articles of food, meat is the least essential, and he 
I'uiiits out that countless millions of the human race live and flourish without 
it. C’unsaquently, he holds that the consumption per head of meat-eating 
could be greatly reduced without detriment to their health and vigour, 
far !is milk is coiiuerned, the author insists strenuously on its dietetic value, 
‘fid is of opinion that an enormous inci-ease in present supplies is mainly a 
iiie^tiou of transportation, which the refrigerating chamber and the invention 
"f processes for drying have simplified, 

Professor Russell Smith is especially^ interesting in calling attention to new 
as yet partially developed sources of food. He opens a notable chapter on 
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Fish Supply thus : — “ The Sea ! We have not discovered it yet. if 
insists on eating animal proteins and wants a twenty-fold or a hunflierl f; I'j 
increase in the supply, I call hU attention to the sea os a place where he ^ 
drop his prejudice overboard, investigate, and probably find food in ainuun 
that are beyond present computation.** The very recent discovery of t[ 
adaptability of vegetable oils as a source of fat supply is described in Jet ' 
and illustrated by imposing trade statistics which are unquestionable. Wt, 
reminded that sugar, which now bulks so largely in our normal dietarv i, 
recent introduction. “ Sugar Las been all around us for countless ages i^nt 
did not know bow to get it”— only the bees possessed the secret. XI 
author draws the moral— “The appearance and use of sugar afford a cr,„,| 
example of the service of science to man and of the chaiiges that we 
expect in our f<»od supply.” 

Allusion has been made to the possibility of criticism in detail, and it 
perhaps desirable to mention one or two points which affect this cuunt r 
Une is the repetition, by inadvcitencc, of the common, but erroneous, stuteuiflit 
that England before the War produced but a fifth of the food she ate 
the reference being of course to wheat alone. In a description of iiitcniati()ii;il 
trade in moat supplies, the importation by the United Kingdom of live aiiiiintls 
is mentioned as if it still continued. In a section dealing with the future 
wheat supply of the world, a curious error, in which I have some personal 
interest, is made. Referring to the “ alarmist paper” of Sir William Cryokus. 
the author, has a footnote which states that Lord Rliondda brought out a imw 
edition of Crookes’s book “ with this frightened statement “ Eiiglaml uinl 
all civilized nations stand in deadly peril of not having enough to eat.” This 
is followed by furtlier extracts of similar purport. In fact, this statement wiw 
not made by Lord Rhondda, but by Sir William Crookes. The preface wiiicb 
Lord Rhondda contributed to the book contained no sign of ‘•flight.'' 
although it eudomed the useful advice given by Sir William Crookes, that the 
aid of science should be enlisted in stimulating production, especially in this 
country. I may be permitted to add, that having known Lord Rhoiukla fir 
many years and sat with him on the Council of the Statistical Society, I tan 
testify to the soundness of his views on statistical subjects, and I may p.-rliai-^i 

add that he would not have asked me to write a supplementary fliftiittri" 

Sir William Crookes’s bock if lie had thought It necessary to c-xyits' 
“ frightened ” opinions. 

But it is not by small points such as these that this book should be jiiJgeil, 
In a chapter headed ‘‘ The Ultimate Food Supply,” the author’s main coriteniiini 
is thus stated : — 

“ It has been shown in connection with nearly every article of dkt 

save meat that we can easily and greatly increase the supply in tlf 

W'estern W'orld. Nevertheless, it is perhaps worth while to coneidtr iW 
general question of the future food supply, because it is so generall.' 
believed that the chances of making a living are growing fewer, that the 
resources of the world for each man are less than they were a few )C 
ago. This belief is not founded on geographic or scientific fact . it 
belongs in the same class with the idea in the mind of the horse when he 
sees a bar in front of him and he thinks he is fenced in, although lie cuu 
easily tear down the fence with hia soft nose. If resources appe'if ^ 
growing scarce, the scarcity is due to the shortcomings of our surh o , 
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financial and industrial system, and from oiir .^uite unscieiitilie 
i„FiliO(l of distributing goods and wealth and lioldiug property. It is true 
itiiit die "orld has a fixed area, and that the number of mankind, despite 
liie temporary destruction wrought by the Great War, is increasing very 
nipi'iiy ; but while the area is stationary and the mateaial in the world is 
eoiistiint in quantity, the usable re-^onrees are also r.apidly increasing. A 
ree<iiiit.'e ia something wdnch may be turned into or made to produce a 
iisfl'ul commodity. Science every day enables us to liave some new 
cuiiiniodity, where before thei-e was waste. Because of tliis creation, 
thno is good reason for the l*elief that the available resources of the 
woil'l are increasing quite as rapidly us the population, and that they will 
(.Miiitiiine to do so for a number of gcrierations, if man devotes himself to 
science and induatiy rather than to war." 

1 'hc Iiook may be commended as a comprehensive and well-informed world 
.iiivev t'f the subject 'vith which it deals, to all who take a serious interest in 
fjid R. Hks'ry Rt:w. 

The Small Farm and its Management. — (.lames Long. London ; John 
Merrav, 7s. dd. net). — The revised edition of this volume ly James 
wiW prove a useful guide to the ever growing body of men and women 
,.i].rtij:c‘d in or contemplating the business of small farming. The attractiiins 
ilitfuiiUies of the life are set out clearly .and impartially. To be 
.'jircssfiil, the small f.-rnicr must he prudent and imliistrions ; he must be 
t.|ui|i]>f‘d with the necessary capital and experience ; and lie must pursue the 
];io(hiKls of liusliandiyjiest adapted to the (■ultivathui <d‘ .1 few acres. The 
pniil te siuress and tlie pitfalls to avoid by the way are indicated in simple 
;iinl intelligible language that inspires confidence and interest. 

In general, the author would pin his faith to milk and its products, to 
]>is- moat, poultry and eggs, to such crops as are necessary for feeding 
and to a selection of other crops fur direct sale to the consumers. 
He believes in the pdougli policy for tiie small fanner, with a strong leaning 
i>;',var.h arable dairying through the ine<liiim of soiling crops. 

IRcellent .advice is given in regard to the choice of land. Heavy laml, 
I lir-.ap, requires men of much experience and large capital. WImt is 
\uiiiti.d sound, dean, medium land. The small farmer has neither the time 
II I]' tlie capital to make poor lainl fertile, and to a beginner land-cleaning is a 
kMi't-bi'cakiiig job. 

Ill tlio st-cfiiin de.iiing witli crops the large as well as the small farmer will 
find imieh to interest and stimulate; the note 011 sainfoin is specially 
^'I'pMpritUe at the present time. 

IiiipleiiK’iits, general equipment, and marketing in the light of iiioilern 
t'piivciooiits, likewise receive due attention, and the entire volume may be 
i!(M.Ti!ic I as at once siinpde, compu'ehensive, practical and ftX[)laiiatory. 

J. G. S. 

The Electrification of Seeds by the Woifryn Process Repm t of 
die Eiperiiuents carried out at Reading in 1919. (Martin H. F. Sutton, F.L.S. 
Reading ; Sutton & Sons. 2s. Grf. net.). — A. number of experiments liave been 
^'Oiidurted during the last few yearn with seeds electrified under the Wolfryn 
Pffitess, in order to test the possibilities of obtaining increased yields from 
sfiids treated by this method. The Wolfryn treatment, which was described 
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in some detail in an article published in tiie issue uf this Journal for J' 
last, consists in immersing the seeds in a sohition of common salt , ' 


anil 


Wati-r 


(4 oz. to the gallon) or calcium chloride and water (8 oz. to the gallon', 
applying an electric current to the solution, and afterwards drying tlie 
at a temperature of 100® F. ' 

The experiments conducted by Mr. Sutton and described in jj 

pamphlet were intended to ascertain (a) whether the process is siilHuieiui 
beneficial as regards results to justify the expense it entails, (b) whether if 
benefit is due to tlie process as a whole, including the use of electricity ui I 
(c) whether e<iually satisfactory results could be obtained by irnmersifirt i f 
the seed witliout theinse of electricity. With this object comparative tc<i 
were made of seeds untreated in any wa}’, seeds treated by the Wullrvu 
Process, and seeds treated in the same manner as under the Wolfryu 
except for the actual electrification, which was omitted. The experiment ■ 
included both a germiiiatioii test under glass and a field test, and the seedsj 
were carrot, swede, cabbage and mangold. In the opinion of the author t!i,. 
results in itoth cases could only be regarded as inconclusive, one or two 
only being sliglitly in favour of the electrified seed. The outdoor tests us i 
whole appeared to be no more conclusive than were the tests for germinatiiu, 
the returns from tlie electrified seed showing no advantage over the oihi.r 
sections, except to a small exleiit in the case of mangolds. 


QUESTIONS IN PARLIAMENT. 

Foot-and-Mouth Disease — In reply to a question .by Capt. Cui.t.*, it as 
stQte<l that the number of animals slaughtered during the last H inornhs in 
connection with the outbreaks of foot-and-mouth disease was; catilv. “T:* ; 
sheep, 5,26o ; pigs, 271 ; goats, 2. (13th July, 1320.) 

Milk Prices in Wiltshire-— In reply to a question by Capt. 11. TvirL'II. 
the Food Controller stated that he was informed that the aviMM^e piiv ■ 
received byproducei-sof milkin the South-Western ai^ during May iukI •Jnnv 
was Is. 2d. per gallon. The price in ihisarea was governed by the fact that a 
considerable proportion of the milk produced at thi.s seasou was ni*L rctaikd 
as litpiid milk, but had to be converted into cheese, and other milk pmaiKts 
(loth duly, ii)2(l.) 

Potato Spraying. — In reply to H <|Ucstion by Mr. Jordell, in rcfcRiir -' m 
an alleged difficulty in adequately spraying polat<K;s iu West Xoifclk '!i 
account (»f the shortage of sulpliate of copper, it was stated that the Miiiistiy 
exercised no control over the production or distribution of sulphiite vl lopi)' r. 
Xo information had reached the Minif^try which would indicate tiiat supyh' ' 
were insufficient to meet the demand, provided that consumers wore prepaivl 
to pay the market price, (loth July, 1320.) 

Tenure of Allotments.— In i-eply to a question by Mr. Halhis, 
inquired whether the Ministry is receiving representations from Assiiviatk i.' 
of Allotment Holders, praying for security of tenure to be aftordcil tn 
allottees, and what steps it is proposeil to take in the matter, it wu^i 
that the Ministry was aware of the desire of allotment assoewtum;:^ .iii 
allotment holders for security of tenure. Absolute security of teiiuiv 
allotment holders could only be secured by the land being purclui^ed 1|> ■ ^ 
local authority or by the allotment holders themselves, but the capital \.i 'i*- ' 
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. j in neighbourhood of a town, due to its value for building, was, as a 
too to enable the land to be purchased fw allotments, inasmuch as 
I jiotioeiit holders could not afford to pay a rent based on the cost. Iii 
' .j| the only alternative was to hire the land until it was required for 
■ lilJiiiir-hJ which case it was clearly impossible to guarantee the allotment 
\ isolate security of tenure. (20th duly, 1920.) 


QyjQjkirk Potato Trials.— It has now been arranged that the summer 
■ nf the growing crops of potatoes planted for the Ormskirk Potato 

take place on lOth, 11th, 12th and Idtii August. Inspection on 
llrj^r f wo days is by invitation from tlo- Ministry and from the National 
of Agricultural Botany, butthe Trial grounds will be opened on tlie 
] 3 tli to all interested in potato growing. The Trials, which in tlie 
,• liavc been entirely under the direction of the Ministry and have been 
^ ,rrii'd onf grounds of the Ormskirk Institution, kindly loaned by the 

Giuii'iiiaiis for that purpose, have now been transferred to the farm at Lathoni, 
nnii^kirk. recently purchased by the National Institute of Agricultural Botany, 
pi,- Miiii^'tiy will still retain responsibility for testing potatoes for siiscepti- 
lyirv to (tr immunity from Wart Disease, and have extensive plots of potatoes 
on the farm for this purpose, including a large number of vurietics 
friiiii America, France, South Africa and New Zealand. They liave also a 
,.,,irsi(li‘nihlc number of seedlings from breeding Institutions, potato raisers, 

aliilOtllPI'S. 

Trials f()r oilier purposes will be carried out by the National Institute of 
Botany, whicli this year has plaiiled a very large niimbei' of 
,lt!)iHiisrriUion plots of most commercial kinds of immune varieties of 
]. These should prove attractive. 

Rabies— All restrictions on the muzzling and niovemcnt of dogs imposed 
iiu'diintjction with the outbreaks of rabies in Buutli Wales, in Oxfordshire and 
Kikkiii^liaiiisliire, in Kent, and in Surrey and Middlesex, liave now been 

witlKll'ilWll. 

Tiu' North Essex Scheduled District, comprising Colchester and the 
hi/tween that town and the <'oasi towns from Ilarwicli to 
Bri^ditlingsea, is the only district which is now subject to the restrictions on 
ii'X'Oiint of rabies. 


Leaflets issued by the Ministry.— Since the date of the list given on 
[ 298 of the issue of this Journal for June last, the following leaflet 

Ini'! been issued in the Permanent Series : — 

No. 331. — The Iniprovemeiit of Village Life. 

In addition, the information in the following leaflets has been revised and 
up to date. 

No- 1,3, — The Apple Blossiun Weevil. 

■; 12. — The Siiort-e.'ired Owl. 

- d3.— Tliti Starling. 

51. — The Barn Owl. 

67.— Favus or White Ooiiib in Poultry. 

■■ 20il,~B]ack Rot of Cabbages, Turnip.s, &c. 

21i'i, — The Oyster-Shell Scale. 

Ihe f illowing leaflet lias been withdrawn from circulation : — 

Nn. 2 l<!i. — A Dise<i»e of Narcissus Bulbs. 



498 


Weather Forecasts for Farmers. 


Weather Forecasts for Fanner8.~The Meteorological Office will 
past years, supply forecasts of weather by telegraph to persons desiroij** 
receiving them, upon payment of a registration fee of Is. and the cost o(*,i ^ 
telegrams, computed at Is. per message. * 

The forecasts are drawn up at 10.30 a.m., 4 p.m., and 9.0 p.m 
time). Forecasts issued at the morning hour refer to the period cuvc-in p ' 
afternoon of the day of issue and the moniiug of the following diiy Xhi * 
issued in the afternoon and evening refer to the whole of the following 
All the forecasts Include a Further Outlook of the probable weather liej.,'|'| 
the 24-hour period whenever such a Further Outlook can be given. 

Notifications' will also he issued by telegram when conditions indicate tl t 
a spell of several days fair weather is likely, and again when the spell is al,,,,, 
to break up. For this service a fee of 6tl. is charged for telegiap|,y ^ 
mininmiii deposit of 5«. against which the charges may he booked is require]' 

Applications for regular forecasts (as distinct from Spell of Notificatioii.) 
should specify the hour of the forecasts desired (or hours if more than m,,. 
telegram daily is required). They should he sent to the DirecUir, Meteon,! 
logical Office, Air Mini.stry, London, W.C.2, and should be secoinpanied hv ,, 
cheqtie or postal order payable to the Meteorological Committee to cuvet il„. 
cost of the telegrams for the period during which the forecasts are to he stm 

Further particulars and printed foims of application may be olitained IV.m, 
the Director of the Meteorological Office. 

Applications by telegraph for single forecasts shall be udilrcssoj i i 
“ Weather, London,” and the reply shonld Ite prepaid. 

Eemoval of Prohibition on the Export of Live Stock.- The Minisin 

is informed that an export licence from the Imports and Exports Licciisinj 
Section of the Board of Trade is no longer required in respect of living aniiNiilj, 
for food, of all kinds, live game and live poultry, e.xported from this fouiilry 
except to Bolshevist Russia. 

Re-exportation of Horses from France.— According to a note publislicJ 
in tix Journal Ofidel (Paris), 21st May, 1920, the following decisions liaM 
been made by the French Government : — 

1. For horses coming from abroad and only passing through I'nince in 
direct .and immediate transit, it shall no longer be necessaiy to obtain a pcniiii 
from the Minister of Agriculture as a preliminary to re-exportation. 

2. Horses coming from abroad will he allowed to stay in France and In 
re-exported within a period not exceeding six months, without iiiciiirin.c' 
liability to Customs duties, on condition that the importers obtain from ilic 
Veterinary Service of the Customs Office at the port of importation a sepanile 
certificate indicating the breed, sex, age and detailed description of vaili 
animal. This certificate shall then be forwarded for coufirniatioii to ila 
Giistoins Export Office. It will, as in the case of (1) above, not bo ueevssarv 
to obtain a permit from the Minister of Agriculture before re-export. 

Export of Oil Cake from France.— In the issue of the Jmmml Ojfnl 
for 2nd July is published a Presidential Decree, dated 30th June, affecting 
the export of oil cake from France. Under the teqns of the Decree thee.\peit 
of oil cake and brewers* grains (rfr^Aes) remains prohibited, except uinlei 
licence, and it is provided that, when such cake is allowed to be expoited tiiim'' 
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licriicf. an thereon at the rate of 25 francs per 

jnl kil"SS (about 2 cwt.) net weight. 

friaa the preamble to the Decree it appears that, owing to the stocks 
h Iro e accuHinlateci, it is intended to allow the export of oil cake during- 
,I|P suiiiiuer months, np to amounts to he fixed by the French Ministry of 
^,ri^nll“re, for each month. 

Restricted Importation of Lnceme Seel. The issue of The Commm- 
iss/iA (/ Amfra/iff. Gazette for 25th March last contains a copy of a 
Pr clniiation, dated 19th March, 1920, prohibiting, except with the consent in 
writii!,- ol Minister of State for Trade and Customs, the importation into 
ll,P t'ouiiiionwealth of lucerne seed unless such seed is stained with safranin 
ilie extent of not less than five per cent, of its total bulk. 


ADDITIONS TO THE LIBRARY. 


.tjriculture, General and Miaoellaneouo— 

Fresm, IF.- Elements ot Agriculture (10th Edition), (700 pp.). London • 
John Murray, 1919, 7s. 6a. net. [60(022.)] 

VcCoHiim, E. 7.— The Newer Knowledge of Nutrition: The Use of Food 
for the Preservation of Vitality and Health (199 pp.). New York • The 
Macmillan Co., 1919, 6s. 6d. net. [612.39.] 

SiishaMiewan Department of Agriculture.— BxiU. 57 Weeds : Their Iden- 
tification and Control (2od Edition), (62 pp.). Regina, fonsk.. 1919 
[63.2-59(04).] 

Smth Carolina Agricultural Erperimcnl Station.— Bull. 202 : 

Potash : A Progress Report (24 pp.), Clemson College, S.C, 
[ 63 . 1673 .] 

La.ige, J. E.— Vilde Planter I Have, Paa Mark og Eng. (S 
Kobenhavri : Chr. Cato, 1913. [5B.19.] 

( oiiado, Ministry of AyricaUnrc.— Sessional Paper 10 Report of the 
Domiuiou Experimental Farms for the Fiscal Year ending March 31st 
1919 (190 pp.). Ottawa : 1920, 15 cents. [63(06) (71).] 


Trona 

1920. 

pp.). 


Dairying— 

Matlinij, fl.— Der Wassergdialt der Butter (963 pp.). Berlin ; Paul 
P.irey, 1898. 163.721.] 

FreJeriksen, J. D. The Story of Milk (188 pp.). New York : The Mac- 
millan Co., 1919, $1.50, [63.71(02).] 

tlelghm, Ministere de V Agriculture.— Aclcu du Conseil superienr de Per- 
fretionnement de 1 'Enseignement agricole. Fascicule I. (67. pp ) 
Bruxelles, 1920. [37(493).] 

tuns, Mrs. M . — The Soil and Its Care. A Treatise on the Care of the 
8oi], Digging, Manuring, Drainage, Ac. Chalfont St. Peter, Bucks. ;■ 
The Whins Sfedicinal Herb School, n.d., 2$. net. [63.1.] 

Field Crops— 

Mk,. A. H. F,.— Essays on Wheat, Including the Discovery and Intro- 
ihictiun of Marquis Wheat, Karly History of Wheat-Growing in Mani- 
toba, Wheat in Western Canada, Origin of Red Bobs and Kitchener, 
fioii the Wild Wheat of Palestine (339 pp.)- New York ; The Macmillan 
Co., 1919, $2.50. [63.311.] 

^ra.fieT, J . — Twentieth Century Potatoes. A List of Commercial Varieties 
of the Past Forty Years, with Full Description of Their Origin, Charac- 
teristics and Awards (72 pp.). Iiuudon : Cable Publishing Co., n.d., 
3s. net. [G3.512.] 
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Selected Contents of Periodicals. 


1920 


SELECTED CONTENTS OF 
PERIODICALS. 

Agriculture, General and Miscellaneous- ^ 

The Use of Agricultural Land. Sir R. H. Rew. fNinetppi,+i r 
May, 1920.) [63.] 

The Formation of Nitrates in Soil, T. L. Lyon. (Soil Scienro n- i 
No. 1, Jan., im.) [63.113.] ' IX , 

The Feeding of the United Kingdom, Sir R. H. Rew {.Jour i > 
Vol. 80, 1919.) [338.1.63(42).) ' E- 

Economie de main-d ’oeuvre agricole par I'eraploi de Machiiui i 
methodes modemes, E. Leplae. (Revue Aeronomique, Mars-Avrii 

[33.63.17 (493).] ‘ 'rji, i,>)g , 

Reaction of the Soil as intiucuced by the Decomposition of Gr»oii M 
L. P. Howard. (Soil Science, Vol. IX., No. 1, Jan. 1920.) 

Some Problems of Reconstrnction in Agriculture, A. Smeth( 3 }n.' li*,,-’* 
Royal Lancs. Agric. Soc., 1919.) [^.99.] ' •' 


Horticulture- 

Plant Sanitation in Fruit Plantations, F. T. Brooh. iXraug n • 
Mycoiog. Soc., Vol. VI., Part 111., April, 1920.) [63.29.] ‘ 

Science and Fruit Growing, F. Keeble. (Edinburgh Review, Aoril i 
[63.41(42).] ! * • . 


Live Stock— 

Tift Cheptel fran^ais et colonial k la fin de la guerre, G. d,- 

rinst. Nat. Agr., Series II., Tome 14.) [63.6.33(44).] 

Open-Air Pig Breeding, M. J. Rowlands. (National Review Ai.ni 
1920.) [63.64.] ‘ 


Plant Diseases— 

Halo Blight of Oats, C. Elliott. (Jour. Ag..Res.. To). 19. No, l.i [63, ij,' 
Amount of Oopper required for the Control of Pbytophthorn Infcstini^i <!, 
Potatoes, 0. Butler. (Phytopathology, Vol. 10, No. 5.) [63,204,] 
Biological Control of Mealybugs in California, H. S. Smith uml H. '!. 
Ar?nHage, (Bull. Dopt. of Agric. Calif., No. 4, Vol IX.. .\pnl, lOiu 
[63.29.575.4(73).] 

Insect Transjuissiou in Plant and Animal DiseaseR, F. V. Ranri u:j'] 
W. D. Pierce. (Phytopathology, No. 4. Vol. X.) [63.2.] 

On Forms of the Hop resistant to Mildew, E. S. Salmon. (.\niiaU f 
App. Bio., Vol. 6, No. 4, April, 1920.) [03.3451.] 


Dairying and Food. General— 

Pepiin versus Rennet in Che-setnaking, H. Merker. (Jour, of 
Science. Vol. II.. No. 6.) [63.73.] 

Milk and its Products, E. .HcKintiou. (Jour, of Comm. Inst, of Sci. 

Tnd., Vol. 2. No. 4, April, 1920.) [63-715.] 

Mottles in Butter — Their Causes and Preveutiou. (Jour, of Drtir\ . 
VoL III., No. 6.) [63.726.] 

Veterinary Science— 

Intoxication provoqu^es par dea tourteaux d’araehides contciuint 

qnantites de ricin, G. Moussu. (Comptea rendns des seances ee 1 Acl>. 
d’Agric. dc Fr., 5 May, 1920.) [543.1, 63.604.] 

Engineering— it 

Rapid and Economical Methods of House Building : Ph)' 

C. WiUiams-ElUs. (Jour, of Commonwealth Inst, of bci. am 
Vol. 2. So. 4. April, 1920.) [69.] , ... 

The'Historv of the Silo, L. Carrier. (Jour. Amer. Soc. of Agi jn.. " ■ - 
No. 5.) '[694.] 
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